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perior Ship-Canal  

Letter  of  Secretary  of  War  relative  to  Sturgeon  Bay  Ship-Canal 

Letter  of  Secretary  of  War  relative  to  Portage  Lake  ana  Lake  Su- 
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Coin  certificates,  deficiency  estimate  for  paper  for  silver  certificates 

Colombia  River,  letter  of  Secretary  of  War  relative  to  survey  of  The 

Dalles 

letter  of  Secretary  of  War  relative  to  improreinent  of. 

Commerce  and  navigation,  report  of  Barean  of  Statistics  on Part  1 . . 

letter  of  Secretary  of  Treasury  relative  to 

signal  lights  on  vessels 

Commissioner  of  Agricultiire,  annual  report  of 

Commissioner  of  Internal  Revenue,  annual  report  of 

Comptroller  of  the  Currency,  annual  report  of 

Congressional  Library.     (8e€  Library  of  Congress.) 

Coosalar  and  diplomatic  service,  letter  of  Secretary  of  State  relative  to 

establising  legation  in  Corea 

letter  of  Secretary  of  Treasury  rela- 
tive to  loss  of  Government  funds 
by  burning  of  consulate  at  Iquique, 
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Copyright,  diplomatic  correroondence  relative  to  international 
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Courts  of  United  States,  letter  of  Attorney-General  relative  to  filing  of 

records  of 

letter  of  Attorney-General  relative  to  witness 

claims  in  Kentucky 

letter  of  Attorney-General  relative  to  mileage 

and  fees  in 

Crab  Tree  Ledffe,  Maine,  letter  of  Secretary  of  Treasury  relative  to  ap- 
propriation ror  light-house  at 

Customs  duties.    {See  Import  Duties.) 

Customs  officers,  annual  report  on  emoluments  of 


D. 

Dawn  (steamship),  estimate  to  pay  claim  of.  •.•...«... 

Defieiencies.    (jSS$e Appropriations.) 

Department  of  Justice,  letter  of  Attorney-General  relative  to  appropri- 
ations for 

estimate  of  deficiency  appropriation  for 

Direct  tax  of  1661,  letter  of  Secretary  of  Treasury  relative  to  refund  of. . 

Director  of  Mint,  annual  report  of,  for  1886 • 

District  of  Colombia,  annual  report  of  the  Commissioners Part  6.. 

appropriations  for,  annual  estimates • 

Aqueduct  Bridge,  report  of  Secretary  of  War  on 
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Reform  School,  letter  of  Attorney-Gen  oral  relative 

to  appropriations  for 
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EogUuid.    (iSee  Great  Britain.) 
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First  Couptroller,  anaaal  report  of  accounts  settled  with 

Fish  and  Fisheriesy  message  of  President  relative  to  rights  of  American 

fishermen  in  British  North  American  waters 

message  of  President  relative  to •••... 

letter  of  Secretary  of  Tfeasnry  relative  to  duties  on 

fish 

Foreign  customs  duties,  report  of  Secretary  of  State  on 

Foreign  tjrade,  annual  report  of  consuls  on 

Fox  and  Wisconsin  Rivers,  report  of  Attorney-General  on  awards  for  dam- 
ages by  improvement  of . .  .Parts  1  and  2. . 
report  of  Secretary  of  TreasQry  on  court 

tees  in  damage  cases 

Ftencb  spoliation  claims,  estimate  of  appropriation  for  continuing  in- 
.  vestigation  of...^^.,...^ 


G. 

General  Land  Office^  estimates  for  additional  clerical  force  in 

Geological  Survey,  estimate  for  publishing  report  on  geology  of  Terri- 
tories   ^.. » 

letter  of  Secretary  of  Interior  relative  to  report  on 

employes  of 

Gold  certificates.    (See  Coin  Certificates. ) 

Government  Printing  Office,  letter  of  Secretary  of  Treasury  relative  to 

appropriations  for 

Great  Britain,  message  of  President  and  diplomatic  correspondence  rel- 
ative to  fisheries  in  North  Amerioan  waters  of 

Green  and  Barren  River  Navigation  Company,  report  of  Secretary  of 

War  relative  to 

Grigggs,  Abraham  P.,  message  of  President  vetoing  bill  (H.  R.  8834)  to 
pension  .....••..n... *....... •• 


H. 


Hart,  J.,  estimate  to  pay  claim  of •.•••.••• 

Hawaiian  Islands,  messaee  of  President  relative  to  proposed  treaty  with. 
Hennepin  Canal.    {See  Hlinois  and  Mississippi  Canal.) 
Herr's  Island,  letter  of  Secretary  of  War  relative  to  land  for  dam  site  at. 
How,  John,  message  of  President  vetoing  bill  (H.  R.  7648)  for  relief  of. 

I. 


Illinois  and  Mississippi  Canal,  report  of  Secretary  of  War  on 

Immigration,  consular  reports  on. ^ 

Import;  duties,  annnai  report  of  refunds 

report  of  Secretary  of  State  on  import  duties  of  foreign 

^MNintrics ••• 

estimate  of  appropria^tion  for  collecting 

Indian  Department,  statement  of  disbursements  of  appropriations  for.. 

Indian  depredation  claims,  report  of  Secretary  of  Interior  on 

Indians: 

Kansas,  loiter  of  Secretary  of  Interior  relative  to  appropria- 
tions for .- 

Sitting  liulPs  band,  letter  of  Secretary  of  Treasury  relative  to 

appropriation  for ^ 

Insnuc,  CHtimato  to  pay  account  of  New  York  State  Asylum  for  care  of. 
Interior  Dex>artmcnt,  plans  and  estimates  for  reconstruction  of  east 

wing  of  building 

annual  report  of  Secretary  on  employes  in  ...... 

estimate  of  appropriation  to  pay  detailed  force 

in * ..... .., 

annual  report  on  contingent  expenditures 

Internal  coramerce,  report  of  Bureau  of  Statistics  on Part  2. 

Internal  Revenue,  annual  report  of  Commissioner  of 

Intemat-roveuoe  taxes,  report  of  Secretary  of  Treasury  on  claims  for 
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iDteinal-reYenoe  t%x.es,  estimate  of  additional  appropriation  for  col- 
lecting  

International  copyright.    (See  Copyright.) 

International  Prison  Congress,  message  of  President  relative  to  sending 
delegates  to • • 

Iqnique,  Peru,  letter  of  Secretary  of  Treasury  relative  to  loss  of  Gov- 
ernment funds  at •..•• 

bon  and  steel,  annual  report  on  tests  of  •... •••.. 


J. 

JackBonvllle,  Fla.,  letter  of  Secretary  of  Treasury  relative  to  increasing 

coetof  public  building  at • 

Jacobs,  J.  W., estimate  to  pay  claimof., 

Jeannette  expedition,  report  of  Lieutenant  Schuetze  on  distribution 

of  testimonials  to  those  who  aided  survivors  of 

Jefferson,  Mo.,  letter  of  Secretary  of  Treasury  relative  to  completion 

of  public  building  at 

JohnBon,  W.W.,  estimate  to  pay  claim  of 

Jones,  Margaret  B.,  message  of  President  vetoing  bill  (H.  S.  10082)  to 

increase  pension  of ^ 


E. 

Kansas  Indiana    (See  Indians. ) 

Kentucky,  letter  of  Attorney-General  relative  to  witness,  olaima  In 

Key  West,  Fla.,  estimate  for  additional  appropriation  for  public  build- 
ing at <.. » 


L, 

Lake  Cbamplain,  letter  of  Secretary  of  Treasury  relative  to  lights  be- 
tween North  and  South  Hero  Islands 

Lake  8aperior  Ship-Canal.    (See  Portage  Lf^LC. ) 

Land  Office.    (See  General Xand  Office.) 

Ifiraway,  O.  M.,  letter  of  Postmaster-General  relative  to  claim  of.... 

Library  of  Congress,  letter  of  Secretary  of  Interior  relative  to  payment 

of  jnrors  for  condemning  site  of 

l^ts,  letter  of  Secretanr  of  Treasury  relative  to  additional  appro- 
priation for  light-house  at  Budi's  Island,  Virginia 

estimates  for  houses  for  ligbt-house  keepers 

letter  of  Secretary  of  Treasury  relative  to  appropriation  for 

light-house  at  Crab  Tree  Ledge,  Maine 

letter  of  Secretary  of  Treasury  on  rebuilding  Skillagallee,Xake 

Michigan 

letter  of  Secretarv  of  Treasury  relative  to  fog-sig^ial  on  Specta- 
cle Beef,  Lake  Michigan 

letter  of  Secretary  of  Treasury  relative  to  lights  between  North 

and  South  Hero  Islands 

M)Qi8ville  and  Portland  Canal,  report  of  Secretary  of  War  on  right  of 

way  of  city  of  Louisville  to  drainage  in. 
report  of  Secretary  of  War  on  proposed 

alterations  of... 

Lndington,  Mich.,  letter  of  Secretary  of  War  relative  to  harbor  of 

rcfngeat 

Lynch,  W.,  message  of  President  vetoing  bill  (H.  R.  6132)  to  pension  .. 


M. 

HcCaffert?,  Charles,  report  of  Secretary  of  War  on  claim  of 

McBobertson,  A.,  message  of  President  vetoing  bill  (H.  R.  7327)  to  pen- 
sion  

Hap  of  United  States,  estimates  for  engraving • 

Hushals,  letters  of  Attorney-Gtooeral  relative  to  deficiency  appropria- 
tion ibr  expenses  of «••.... ••' 

Medical  Museum.    (See  Army  Medical  Museum. ) 
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Subject. 


Mexican  boandary,  letter  of  Secretary  of  Treasury  relative  to  destmc- 
tion  of  amoDument  on 

Mexican  war.    {See  War  with  Mexico.) 

Militia,  annual  report  on 

Military  Academy,  letter  of  Secretary  of  War  relative  to  clerks  to  officers 
at 


Minor  coins.    (See  Coins  and  Coinage.) 

Mint,  letter  of  Secretary  of  Treasury  relative  to  appropriations  for 

Mississippi  River,  letter  of  Secretary  of  War  relative  to  improvements 

at  Lake  Providence  and  Pilcher's  Point 

report  of  Commission  on  Plum  Point  and  Lake  Prov- 
idence Keaches  

Mississippi  River  Commission,  annual  report 

financial  statement 

letter  relative  to  works  of 

Missouri  River  Commission,  annual  report  of 

Monongahela  Navigation  Company,  report  of  Secretary  of  War  relative 

to 

Morhiser,  W.  H.,  message  of  President  vetoing  bill  (H.  R.  5887)  for  re- 
lief of 


N. 

Natchez,  Miss.,  estimate  for  completing  road  to  national  cemetry  at.... 
National  Board  of  Health,  estimate  of  deficiency  appropriations  for  — 
National  cemetries,  estimate  for  counpletingroad  to  cemetery  at  Natchez, 
Miss 


No.     Vol 


National  Home  for  Disabled  Volunteers,  annual  report  of  board  of  man- 

^  agers  of 

report  on  expenditures  of 

Naval  quarantine  hospital,  estimate  for  erecting,  at  Widow^a  Island, 
Maine 


Navy  Department,  annual  report  on  expenditure  of  contingent  fund.. 

annual  report  of  Secretary  on  employes  in 

New  York  (city),  estimate  for  enlarging  custom-house  at 

New  York  State  Asylum,  for  Care  of  Insane,  estimate  pay  account  of. .. 

P. 

Pacific  Railroads,  report  of  Secretary  of  Treasury  on  indebtedness  of. .. 
Patent  Office  Gazette,  report  of  Secretary  of  Interior  relative  to  photo- 
lithographing  for 

Pension  Bureau,  letter  of  Secretary  of  Treasury  relative  to  iron  plates 

for  building  of 

Pensions,  estimates  of  appropriations  for  Mexican  war 

message  of  President  vetoing  bill  (H.  R.  10457)  for  relief  of 
dependent  parents  and  service  pensions  to  disabled  volun- 
teers  

Photographs.    (See  Patent  Office  Gazette.) 
Plum  Point.    (See  Mississippi  River.) 
Portage  Lake  and  Lake  Superior  Ship  Canal : 


Letter  of  Secretary  of  War  relative  to. 


Portsmouth^  Ohio,  message  of  President  vetoing  bill  (H.  R.  G976)  to  erect 

public  building  at 

Postmaster-General : 
Communications  from — 

Annual  report  in  one  volume Part  4.. 

Annual  report  on  expenditures  and  business  of  Post-Office  Depart- 
ment   Parts  land 2.. 

Brazilian  mails,  relative  to  cost  of 

Larraway,  O.  M.,  relative  to  claim  of 

Offers  and  contracts  for  carrying  the  mails,  reports  of  land  and  water 
mails  established,  allowances  made  to  contractors,  all  curtailments 

of  expenses  effected  within  the  preceding  year Part  3 . . 

PosV-Office  Department,  estimate  of  defioieocy  appropriations  for 


95 

148 

81 

174 

92 

99 
30 
25 
66 

28 

112 
190 


185 
98 

185 

17 
151 

54 

88 
101 
125 
163 


104 

195 

41 
109 

158 


lOS 
124 

196 


20 
82 
76 


20 
182 


INDEX   TO   HOUSE   EXECUTIVE   DOCUMENTS. 


IX 


Sabjeot. 


Precions  metals,  annnal  report  of  the  Director  of  Mint  on  prodnction  of, 

for  1886 

Prwident  of  the  United  States: 
Conimanications  from — 

Anoual  message  and  accompanying  documents 

Aspinwull,  transmitting  report  relative  to  property  of  American 

citizcDB  destroyed  at 

Australian  International  Exposition,  transmitting  invitation  to  par- 
ticipate in 

Consular  reports,  transmitting , 

Emigration,  consular  reports  on 

Fisheries,  relative  to 

diplomatic  correspondence  relative  to 

Forei^  castoras  dnties,  transmitting  report  on 

Hawaiian  Islands,  relative  to  proposed  treaty  with 

International  copyright,  transmitting  diplomatic  correspondence 

'        relative  to 

lotemational  Prison  Congress,  relative  to  sending  delegates  to 

Scheutze,  W.  H.,  transmitting  report  relative  to  Jeannette  expedi- 
tion   

South  American  Commission,  transmitting  report  of 

Veto- 
Bill  (H.  R.  6443)  to  pension  A.  Falconer 

BiU(H.R.  6132)  to  pension  W.  Lynch 

Bill(H.  R.  7698)  to  pension  Robert  K.  Bennett 

Bill  (H.  R.  7540)  to  increase  i>ension  of  Franklin  Sweet 

Bill  ( H.  R.  6834)  to  pension  Abraham  P.  Griggs 

Bill  (H.  R.  927)  to  pension  Cudbert  Stone 

Bill(H.  R.  8150)  to  pension  Jesse  Campbell 

Bill(H.  R.  68  «)  to  pension  Catharine  Battler 

Bill  (H.  R.  6835)  to  pension  James  R.  Baylor 

Bill  (H.  R.  10457)  for  relief  of  dependent  parents  and  service 

f tensions  to  disabled  soldiers 
I  (H.  R.  10203)  for  special  distribution  of  seeds  in  Texas 

Bill  (H.  R.  10082)  to  increase  pension  to  Margaret  R.  Jones 

Bill(H.  R.  7327)  to  pension  A.  McRobertson 

Bill  (H.  R.  802)  to  increase  pension  of  Lorin  Bnrritt 

BUI  (H.  R.  5887)  for  relief  of  W.  H.  Morhiser 

BillCH.  R.  7648)  for  reUef  of  John  How 

Bill  (H.  R.  6976)  to  erect  public  building  at  Portsmouth,  Ohio. 
Priton  congress.     (<See  International  Prison  Congress.) 
Poblie  docaments,  estimate  for  publishing  6nal  report  on  geological  sur- 
vey of  Territories 

annual  report  on  distribution  of 

Pablic  buildings,  estimate  of  deficiency  appropriation  for  janitors  of.., 

letter  of  Secretary  of  Treasury  relative  to  appropria- 
tions for  fomiture  for 

Pablic  lands,  annual  report  of  suspended  entries  of 

letter  of  Attorney-General  on  inclosure  of 


Qoartermaster's  corral,  Washington,  D.  C,  estimate  for  sewer  drain- 
age of 


B. 

fieceipts  and  expenditures,  annual  report  for  1684 

Bed  River,  report  of  Secretary  of  War  relative  to  sand  bar  in 

Beform  School,  District  of  Columbia,  letter  of  Attorney-General  relative 

to  appropriation  for ---• 

Rivers  and  harbors,  statement  of  unexpended  balances  of  appropria- 
tions for - 

rejwrt  of  Secretsu^  of  War  on  civilian  engineers 

employed  on 

i^Gggies,  AaguatusG.,  estimate  to  pay  claim  of 
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Subject. 


Sainte  Marie  River,  letter  of  Secretary  of  War  relative  to  railroad 

bridge  across , 

Saint  Mary's  Falls  Canal,  report  of  Secretary  of  War,  on  commerce  in 

1886,  passing  through 

Saint  Mary's  Hiver,  Michigan,  estimate  of  appropriation  for  improving. 
Sattler,  Catharine,  message  of  President  vetoing  bill  (H.  R.  6832)  to 

pension 

Scneutze,  William  H.,  report  on  distribution  of  testlmoni^  to  those 

who  aided  survivors  of  Jeannette  expedition 

Seal  fisheries,  estimate  of  deficiency  appropriation  for  protection  of 

Secretary  of  the  Interior : 
Communications  from — 

Annual  report  of •••..« Part  5,  vol.  1.. 

Do Part  5,  vol.  2.. 

Do Geological  Survey .....PartSfVol.  3.. 

Do........ Commissioner  Education Part  5, vol.  4.. 

Do Conmiissioner  of  Labor Part  5,  vol.  5.. 

Congressional  Library  building,  relative  to  paying  jurors  for  con- 
demning site  of 

Geological  Survey,  relative  to  report  on  employes  of. 

Indian  depredation  claims,  report  on • ....•• 

Interior  Department,  plans  and  estimates  for  reoonetruotion  of  east 

wing  of  building • 

annufld  report  on  employes  in 

Eansaa  Indians,  relative  to  appropriations  for 

Map  of  United  States,  estimates  for  engraving.  ..•• • 

Patent  Office  Gazette,  relative  to  photolithographing  for 

Public  documents,  annual  report  on  distribution  of.... 

Public  lands,  annual  report  on  suspended  entries  of.... 

Secretary  of  Navy : 
Communications  from — 

Annual  report  of Part  3.. 

Navy  Department,  annuaJ  report  on  expenditure  of   contingent 

fund 

employ^  in 

Secretary  of  State : 
Communications  firom— 
Aspinwall,  relative  to  property  of  American  citizens  destroyed  at .. 
Australian  International  Exposition,  invitation  to  participate  in... 

Commercial  Relations,  annual  report  on p.. 

Emigration,  consular  reports  on ....^i. ..« 

Fisheries,  diplomatic  correspondence  relative  to 

Foreign  customs  duties,  report  gn 

Foreign  Relations,  papers  relating  to Part  1.. 

Hawaiian  Islands,  relative  to  proposed  treaty  with 

International  copyright,  diplomatic  correspondence  relative  to 

International  Prison  Congress,  relative  to  sending  delegates  to 

Scheutze,  W.  H.,  transmitting  report  relative  to  Jeannette  expedi- 
tion  

State  Department,  annual  report  of  contingent  expenditures  of... 

onemploy^in 

Secretary  of  Treasury : 
Communications  from — 

Annual  report  on  finances  for  1886 Parts  1  and  2.. 

Accounts  adjusted,  estimate  of  deficiency  appropriations  for 

Alaska,  estimate  of  deficiency  appropriation  for  protection  of  seal 

fisheries  in 

Appropriations,  annual  estimates  for 

Army  ofilcers'  mileage,  estimate  of  deficiency  appropriation  for  .... 

Assay  of  coin,  relative  to  laws  for 

Attorney-General's  opinions,  estimate  for  publishing 

Anbury, /N.  Y.)  Insane  Asylum,  estimate  to  pay  account  of 

*  Bullioir,^^relative  to  laws  for  parting  and  refining  ..•• 
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XI 


Subject. 


SecTetiiy  of  Treasury— Continued. 
Commanications  from — 
BoTdau  of  Engraving  and  Printing,  estimate  of  appropriation  for 

sewer 

relative  to  acquiring  additional 

ground  for 

fioflh's  Island,  Virginia,  relative  to  appropriation  for  light-house  at 
Crnl  Service  Commission,  estimates  for  additional  appropriations  for. 
Claims,  annual  report  of  claims  allowed  under  exhausted  appropria- 
tions  

report  on  certain,  re-examined 

of,  allowed  under  act  of  July  4,  1864 

list  of,  claims  allowed  under  exhausted  appropriations 

Coast  Survey,  annual  report 

annual  report  on  expenditures 

Corea,  relative  to  establishing  legation  in 

Court  of  Claims,  estimate  of  deficiency  appropriation  for  printing  for. 

to  pay  judgments  of 


Vol. 


list  of  judgments  by. 


Crab  Tree  Ledge,  relative  to  appropriation  for  light-house  At. 


Cnstoms  offic^^  annual  report  on  emoluments  o 

Deficiency  estimates  for  appropriations • 

Department  of  Justice,  estimate  of  deficiency  appropriation  for... 

Direct  tax  of  1861,  relative  to  refund  of 

District  of  Columbia,  anunal  estimates  for  appropriations  for 

Duties,  annual  report  of  refunds 

estimate  of  appropriation  for  collecting , 

Fiaances,  annual  report  on Parts  1  and  2.. 

First  Comptroller,  annual  report  of  accounts  settled  with 

Fiih,  relative  to  duties  on 

Fox  and  Wisconsin  Rivers,  accounts  for  court  fees  in  dami^es  cases. 
French  spoliation  claims,  estimate  of  appropriation  for  continuing 

investintioQ  of 

General  Land  Office,  estimates  for  additional  clerical  force  in 

Geological  Survey,  estimate  for  publishing  report  of 

Gold  and  silver  coins,  deficiency  estimate  for  recoinage  of 

Government  Printing  Office,  relative  to  appropriations  for 

Halt,  J.,  estimate  to  pay  claim  of •• 

Interior  Department,  estimate  of  appropriation  to  pay  detailed 

Ibitein 

Intsnial-re venue  taxes,  estimate  of  additional  appropriation  for  col- 
lecting  

claims  &r  refunds  of 

Iquique,  Pem^  relative  to  loss  of  Government  funds  at 

Jacksonville,  Fla.,  relative  to  increasing  cost  of  public  building  at. 

Jacobs,  J.  W.,  estimate  to  pay  claim  of 

Jefferson,  Mo.,  relative  to  completion  of  public  building  at 

Johnson,  W.  W.,  estimate  to  pay  claim  of 

Key  West,  Fla«,  estimate  for  additional  appropriation  for  public 

building  at 

Lake  Champlain,  relative  to  lights  at  North  and  South  Hero  Islands. 

Light-house  keepers,  estimate  for  houses  for 

Mexican  boundary,  relative  to  destruction  of  a  monument  on 

Mexican  war  pension,  estimate  of  appropriation  for 

Minor  coins,  relative  to  issue  and  redemption  of.... 

Mint^  relative  to  appropriations  for 

Nat^z,  Miss.,  estimate  for  completing  road  to  national  cemetery  at. 
Naticaal  Board  of  Health,  estimate  of  deficiency  of  appropriations 

for 


Naval  ho^ital,  estimate  for  erecting  at  Widow's  Island,  Maine... 

New  York,  estimates  for  enlarging  custom-house  at 

Pacific  railroads,  relative  to  indebtedness  of 

Pulsion  Office  buildings,  relative  to  iron  plates  for 

PoBt-Office  Department,  estimate  of  deficiency  appropriationa  for. 
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Subject. 


Secretary  of  Treasury — Continned. 
CommuDications  from — 
Pablic  buildings,  estimate  of'deficiency  appropriation  for  janitors  of. 

relative  to  appropriation  for  furniture  for 

Quartermaster's  corral,  Washington,  D.  C,  estimate  forsewer  drain- 
age of - 

Receipts  and  expenditures,  report  for  1884 

Haggles,  Augustus  G.,  estimate  to  pay  claim  of 

Signal  lights,  relative  to 

Signal  Service,  deficiency  estimates  for 

estimates  of  deficiency  appropriation  for 

Silver  certificates,  deficiency  estimates  for  paper  for 

Silver  coiu,  relative  to  issue  of  subsidiary 

Silver  coinage,  report  on 

Sitting  Bull  band  of  Indians,  relative  to  appropriations  for 

Skilligalleo  light-house,  on  rebuilding 

Soldiers'  homes,  report  on  expenditures  of ^ 

Smith,  S.  M.  relative  to  claim  of 

Spectocle  Reef,  relative  to  fog-signal  on 

State  Department,  estimate  of  appropriation  for  books  for  library  of. 

Statue  of  Liberty,  New  York,  estimate  for  lighting 

Surgical  operations,  estimate  of  appropriation  to  colleot  statistics  of. 

Sweaney,  Charles,  relative  to  claim  of 

Toledo,  Ohio,  estimate  for  completing  custom-house  at 

Treasury  Department,  annual  report,  on  contingent  expenditures  of. 

on  employment  of  substitutes  in 

Treasury  notes,  relative  tore-issae  of 

Ward,  Shipley  C,  relative  to  claim  of 

Washington  water-supply,  estimates  of  appropriations  for......... 

Winston,  Patrick  E.,  estimate  to  pay  claim  of 

Secretary  of  War : 
Communications  from — 

Annual  report  of Part  2.. 

Do Chief  of  Engineers  (Vol.1) Part  2.. 

Do Chief  of  Engineers  (Vol.  2) Part  2.. 

Do Chief  of  Engineers  (Vol.  3) Part  2.. 

Do Chief  of  Ordnance Part  2.. 

Do Chief  Signal  Officer Part  2.. 

Adjutant-Generars  Department,  relative  to  rank  of  officers  in 

Aqueduct  Bridge,  District  of  Columbia,  on  reconstruction  of 

Army  disburains:  officers,  annual  report  on  money  accounts  of...... 

Army  Medical  Museum,  relative  to  an  annex  to 

Army  supplies,  annual  report  on  purchases  of 

Columbia  River,  relative  to  the  survey  of  The  Dalies 

land  for  improvement  of ••••.. 

Conway,  E.  J.,  memorial  of 

"   Corr,  Patrick,  relative  to  salary  of 

Dull,D.  and  C.  P.,  report  on  claims  of 

Greeu  and  Barren  Navigation  Company,  relative  to 

Hennepin  Canal,  relative  to 

Kerr's  Island,  relative  to  landfordam  site  at 

Iron  and  steel  tests,  annual  report ^ 

Louisville  and  Portland  Canal,  relative  to  nght  of  Louisville  to 

drainage  in..... 

on  proposed  alterations  of 

Ludington,  Mich.,  relative  to  harbor  of  refage  at 

McCafforty,  C,  report  on  claim  of 

Military  Academy,  relative  to  clerks  of  officers  at '. 

Militia,  annual  report  on • 

Mississippi  River,  relative  to  improvement  of,  at  Lake  Providence 

and  Pi  Ichor's  Point 

Mississippi  River  Commission,  annual  report.... 

fiuuncial  statement 

letter  fi'om 

Missouri  Kiver  Commission,  annual  report 

lionongahcla  Navigation  Company,  relative  to • 
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Subject. 


ar— Continued. 

Ions  from — 

bmes  for  Disaliled  YolimteeTS,  annual  report  of  board  of 


B. 

,ke  Canal,  relative  to 

.ke  and  Lako  Superior  Ship-Canal,  relative  to , 

relative  to  sand-bar  in 

harbors,  list  of  civilian  engineers  employed  on , 

report  on  survey  of  Wisconsin  River 

estimate  for  improving  Baltimore  Harbor  ..... 

estimate  for  improving  Saint  Mary's  Siver, 

Michigan 

''s  Falls  Canal,  on  commerce  of 

ie  River,  relative  to  rai Iroad  bridge  across , 

Armory,  annual  report ^ 

Jnderground  Cable  Company,  report  on  claim  of 

(ay  Snip-Canal,  relative  to 


River,  report  on  improvement  of 

,  Ark.,  relative  to  harbor  at 

"elative  to  arms  issued  to 

rtment,  annual  report  on  contingent  expenditures  of.... 

employes  of 

contracts  of 

River,  report  on  survey  of 

ay,  relative  to  land  for  improvement  of 

(iSe«  Vessels.) 

,  deficiency  estimates  for 

estimates  of  deficiency  appropriations  for 

oins  and  Coinage.) 

ites.    (See  Coin  Certificates.) 

»,  report  of  Secretary  of  War  relative  to  sand-bar  in  Red 


Band.    (^Sfe  Indians.) 

;ht-house.  Letter  of  Secietary  of  Treasury  on  rebuilding. 

etter  of  Secretary  relative  to  claim  of 

}.    {See  National  homes  for  Disabled  Volunteers.) 

ku  Commission,  report  on 

*,  Lako  Huron,  letter  of  Secretary  of  Treasury  relative  to 


mory,  annual  report  on 

srground  Cable  Company,  report  of  Secretary  of  War  on 


lent,  annual  report  on  contingent  expenditures  of 

employes  in 

estimate  of  appropriation  for  books  for  library  of. . 

rtract  of  United  States  for  1886 

jrty,  New  York  Harhor,  estimate  for  lighting 

t,  message  of  Pi-esident  vetoing  bill  (H.  R.927)  to  pen- 


and  Lake  Miobigan  Ship  Canal 


tions,  estimate  of  appropriation  to  collect  statistics  on . 
rles,  letter  of  Secretary  of  Treasury  relative  to  claim  of. 
in,  message  of  President  vetoing  bill  (H.  R.  7540)  to  pen- 


T. 

mport  Duties.) 

er,  report  of  Secretary  of  War  on  improvement  of 

e  of  President  vetoing  bill  (H.  R.  10203)  for  special  dis- 

seeds  in 

estimate  for  completing  custom-house  at 

nited  States,  annual  report  of  accounts  settled  with  First 


'  •■• 


17 
112 
124 
198 
126 
65 
67 

72 

116 

46 

35 

165 

106 

147 

23 

94 

43 

33 

32 

64 

65 

170 

45 

119 


198 


142 


23 

175 
152 

26 


18 
23 
23 
25 
23 
20 
20 

20 
23 
20 
20 
24 
23 
24 
19 
23 
20 
20 
20 
20 
20 
24 

20 
23 


25 


91 

23 

164 

24 

57 

90 

102 

23 

'35 

20 

165 

24 

27 

19 

73 

.  20 

97 

23 

199 

25 

136 

24 

139 

24 

105 

23 

147 

24 

63 

20 

160 

24 

24 


19 

24 
24 

19 


XIV 


INDEX  TO  HOUSE  EXECUTIVE  DOCUMENTS. 


Subject. 


Treasury  Department,  annual  report  on  contingent  expenditures  of... 

report  of  Secretary  on  suDstitutes  employed  In.. 
Treasury  notes,  report  of  Seoretary  of  Treasury  on  reissue  of. 

V. 

Van  Bnren,  Ark.,  letter  of  Secretary  of  War  on  harbor  at 

Vermont,  letter  of  Secretary  of  War  relative  to  arms  issued  to 

Vessels,  letter  of  Secretary  of  Treasury  relative  to  signal  lights  on 

W. 

War  claims.    (See  Claifus.) 

War  Department,  annual  report  on  employes  in 

annual  reports  on  contingent  expenditures  of 

annual  report  on  contracts  of 

War  with  Mexico,  estimate  of  appropriation  for  pension 

Ward,  Shipley  C,  letter  of  Secretary  of  Treasury  relative  to  claim  of  .. 

Winston,  Patrick  K.,  estimate  to  pay  claim  of 

Wisconsin  River,  report  of  Secretary  of  War  on  survey  of 

Wyoming,  letter  of  Attorney-General  relative  to  mileage  and  fees  al- 
lowed for  courts  in  

T. 

Yaquina  Bay,  letter  of  Secretary  of  War  relative  to  improvement  of . .. 


94 
43 

154 


32 
33,34 

64 
109 
161 

61 

65 

181 


170 


49th  Congress,  )  HOUSE  OF  REPRESENTATIVES,  i  Ex.  Doc.  31, 
2d8e9ii(m,       J  (       Part  2. 


REPORT 


OF   THE 


TESTS  OF  METALS 


AND 


OTHER  MATERIALS 


FOR 


INDUSTRIAL  PURPOSES 


MADK  WITH   THE 


^ITED  STATES  TESTliNG  MACHINE  AT  WATERTOWN  ARSENAL, 

MASSACHUSETTS, 


DURING 


TELE  YEAR  ENDED  JUNE  30,  1886. 


IN   TWO   PARTS. 
PART  II. 


WASHINGTON: 

QOVfiRNMBNT  PRINTING  OFFICE. 

1889. 


SPECIMENS  FROM  WHITWOaill  STEEL  JACKET 


FOR 


10-INCH   STEEL  B.  L.   RIFLE  NO.  1 


903 

n.  Ex.  31 fi3 


.    K 


70  Vr^a?^  S.X.  2ti/?e^  JTo.H. 


H  Ex  .*?.  /  49  2 


TESTS  OP   IKON,    8TEE5L,   AND   OTHER   MATERIALS. 


995 


PECIMEHS F£OM  WHTTWOETH  STEEL  JACKET  FOE  lOHrCH STEEL 

E  L.  EUXE  EO.  1. 

No.  2662. 

Marks, 'b"  5;  ? 

Diameter,  ''.564. 

SectioDal  area,  .25  square  ioch. 


Applied  loads. 


Total. 


PwtndM. 

250 

1.2S0 

2,500 

3,750 

5,000 

6.3SO 

7.500 

8.750 

9|tlOO 

9,230 

9.500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11.500 

11,750 

12.000 

12,230 

12,500 

12,750 

13,000 

13.250 

13,500 

13,750 

I4.00O 

14,250 

14,500 

li750 

11,000 

IS^SOO 

l«.00O 

16,500 

17.000 

17,510 

18^000 

18,500 

19,000 

11,500 

20.000 

20,500 

21,000 

21,500 

22.000 

22,5(10 

23,000 

&,500 

23,040 


Per  iMinare 
inch. 


Pound*. 
1.000 
S,0(iO 
10.000 
15.000 
20.000 
25,000 
30.000 
35.000 
36,000 
37,000 
38.000 
30.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45.000 
46.000 
47.000 
48,000 
40.000 
50.000 
51.000 
52.000 
53.000 
54,000 
55.000 
56,000 
57.000 
58,000 
50.000 
60.000 
•  62,000 
64.000 
66,000 
68,000 
70.000 
72,000 
74.000 
76,000 
78.000 
80.000 
82.000 
84.000 
86.000 
88,000 
90.000 
92.000 
94,000 
94,560 


Elon  (ration 
|ier  inch. 


Inch. 
0. 

.000167 
.000333 
.000433 
.000033 
.000767 
.000967 
.001167 
.001233 
.  001267 
.00i;{33 
. 001367 
.001500 
.001600 
.001667 
. 001767 
.001900 
.003033 
.002267 
.002500 
.002933 
.003300 
.004167 
.004500 
. 005267 
.005033 
.006833 
.0076(;7 
.008433 
.  009333 
.  010033 
.010833 
.011767 
.013500 
.015500 
.017333 
.019400 
.021667 
.023967 
.036500 
.029167 
.032333 
.035333 
.0400 
.0433 
.0500 
.0567 
.0667 
.  07.13 
.1000 
.1233 


Succniwivo 

el(>ii)!ation 

per  inch. 


Inch. 
0. 

.000167 
.000166 
.000100 
.000200 
.000134 
.000200 
.000200 
.000066 
.0(HMi34 
.000066 
.000034 
.000133 
.000100 
.000007 
.000100 
.000)33 
.000133 
.000234 
.000233 
.000433 
.000367 
.000867 
.000333 
.000767 
.000666 
.000900 
.000834 
.000766 
.000900 
.000700 
.00084)0 
.000034 
.001733 
.002000 
.001833 
.002067 
.002267 
.002300 
.002533 
.002667 
.003166 
.003000 
.004667 
.0033 
.0067 
.0067 
.0100 
.(M)06 
.Oi67 
.0233 


Permanent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sncceimive 

permanent 

set. 


Inch. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strcmffth. 


General  summary. 

|[^fle Rtr«Bg:th  ffer  sqaaro  men  of  original  section ponnds..      94,560 

fttrtifi limit  per  square  inch  of  original  section  (not  well  defined) do...      39,000 

f^SMion  per  inch  aftermptnre  inch..      0.  r.'33 

J»i>JE»ti<Mi  per  inch  nnder  strain  at  elastic  limit do ...     .  001 307 

"faction in  diamet^^rat  point  of  rnpture do...  .O.^ 

^nctioQ  in  area  after  rapture,  per  centnm  of  orij^inal  section  1^3 

<'«itioD  of  rupture "-35  from  neck 

I^Banctorof  bmkeo  snrface granular 

^ZkiiiNi  of  inch  MM^tions ".17*,  ".Oft,  ".U 


flOfi  TESTS  OP   IRON,    STRRL,    AND   OTHER   MATERIALS. 

No.  2fi53. 
Marks,  bt,'« 
Diameter,  ".564. 
Sectional  area,  .25  square  incli. 


Ai.pll«lt«.d>.       j 

SnewwUn 
p„r Inch. 

.„. 

Sncn-Mlv- 

1 

TnUI. 

-CT"  ' 

rCu" 

Pomd,. 

1,M0 

m 

h 

a 
s 

PomdM. 
i.tm      0 

s.n*i 

30,  WW 
^^ 

s!),oan 

B 

OWWfiT 
1)01107 
IH)IH33 

OOllMI 

00  «7 

0CS07 

00  733 
O0  7B7 
001103 
001087 

002133 

O0M33 
003000 

i«g(33 
010007 

0170(17 

Oiisxi 

DiWO 
0333 
03fl7 

ow:i 
omn 

!nooim 

ioooim 

!ooo3oa 
.oooiaa 

-OIOOM 
.000033 

iouoooa 

.000034 

;oooooa 
iiMMosa 

,♦00134 
.UOOOAII 

iS 

.000200 
.000387 

iooosm 
.000000 

!ooiuoii 
,001000 

:00206B 

looiioT 

.002333 
.002333 

.onioii 

.  002104 

ioOST 

!0O3t 

,0100 
.0300 

l 

/nrA. 

1 
Elnrtic  limit. 

■«!  1    »5! 

li 

IS 

tS;H 

MI.UOO 

as: 

iiH.DOU 

ss 

.000700 

,000700 

aij.Oikt   1       Rn.oiiii 

|Si  as 

..ponnilii,.     Ol.UO 


*  General  mmmari/. 

Tnniilln  ntnniKth  per  itqiuire  Inr.hnf  orleln*!  Hoctinn 

Klutlfl  limit  pur  snaare  iDoh  of  niiKinUHOCtloti  |appraiiin«lii) <....      »: 

KlimjsttionporlnchAni'rniptnrs  inrli,.      0  II 

Ki™)n»tloiip<irlnohiiB.lmiitraina1..-liuitir  limit dn...    .OOii 

Iteiliirtinn  in  dinmeMrnt  point  nr  rniicum do... 

Itnliiotlnn  in  AriAitruir  riiptum,  pur  oiiitiim  or  nrlRinal  Hwtion I 

iVwilirDi  nfniptnm ".ffifrora  » 

Chum^n-or  bmknn  anrfiico ■, »il 

BloneaLlon  of  Inch  MKtiouB ".14,  ".30*.  ■' 


TK8TS   OF    IKON,    STEEL,    AND    UillEU    MATEKIALS. 


ay? 


.a    10  R,  J 
'^  B  Tj  M 

leter,  ''.504. 

ooal  area,  .25  square  inch. 


No.  2C54, 


I 

led  loads. 

Per  square 
incii. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31.000 

Elongation 
per  inch. 

Ituh, 

0. 

.000200 
.000400 
.000567 
.000700 
.000900 
.001067 
.001133 
.001167 
.001200 
.001267 
.  OOI.'jOO 
.001600 
.001700 
.001800 
.00*2000 
.002:133 
.002667 
.003367 
.004067 
.0O47«3 
.006367 
.006167 
.007067 
. 008167 
.009067 
.009833 
.011500 
.013667 
.015400 
.017500 
.019700 
.022333 
.025000 
.027667 
.030667 
.a34067 
.038333 
.0433 
.0:4)0 
.0567 
.063:{ 
.0700 
.0933 
.1367 

.Successive 

clonf^ation 

per  inch. 

Inch. 
0. 

.000200 
.000200 
.000167 
.  000  KM 
.000200 
.000167 
.000066 
.000034 
.0000:{3 
.000067 
.000233 
.000100 
.000100 
.000100 
.000200 
.000333 
.000334 
.000700 
.000700 
.000066 
.000634 
.000800 
.OOU900 
.001100 
.000900 
.000766 
.001667 
.002107 
.001733 
.  002100 
.00*2200 
.002633 
.00*2667 
.002067 
.003000 
.003400 
.004266 
.001967 
.0067 
.0067 
.0066 
.0067 
.0233 
.0434 

Porniauvnt 
set. 

Inch, 
0. 

.000033 
.0001^ 
.000033 
.000033 
.000067 
.000067 

Suci'os«tivc' 

periuaueut 

set. 

lleuiuiks. 

Itich. 
0. 

.  (H)0033 
0. 
0. 
0. 

.  (KK)034 
0. 

Initial  load. 

- 

1        32,000 

33.000 

{        34.000 

UhiMLii*  liiiMt 

35.000 
36.000 

.000267 

.OOOL'OO 

i        37.000 

38,000 

39.000 

40.000 

4I,00(> 

42,000 

41,<)00 

44,000 

45,000 

46,000 

'        47,000 

48,000 

49,000 

50,000 

1        52.000 

54,000 

56,000 
58,000 
60,000 
62,000 
64,000 
66.000 
68.000 
70.000 
T2.000 
74.000 
76,000 
78,000 
811,000 
K2,000 
81.000 
85.440 

•  ■  •  •                   •  • 

••••••  •••••• 

i 

Tensile  streu;;ih. 

1     ,     . 

■ 

Gvncral  aummanj. 

ngth  jior  M(|uan)  inch  of  ori>;inui  H«'<'iiuu pounds..      8r»,  440 

t  |KT  s«iuure  inch  of  original  section do  ..      34,  000 

per  inch  after  rupture inch..      0.  ltH>7 

ler  inch  under  struin  at  ehkNtic  limit do  ..     .W\'£.mT 

)  dianiet«^r  at  point  of  rupture  do...  .  101 

I  area  after  rupture,  per  centum  of  original  H«)ctiou 33  5 

iiptare 1".&0  fn^n  neck 

'broken  surface granular  ;  dull  ecM;eutiic  spot 

finch  »octioiui 'M2,  "26'.  ".11! 


998  TESTS  OF  IBON,    STEEL,    AND   OTUEE   MATERIALS. 

No.  2055. 
Marks,  ^'^"-^ 
Diameter,  ".564. 
Sectional  area,  .25  square  ionh. 


AppU»dl<»d<,        1 

•SIS" 

Pormuiunt 

Sucoeuite 

psmnuiBiil 
■et. 

Kuniai'ka. 

TdUI 

-.-r-  ■^"'' 

Psumb. 

,s 

1 

S 

ftOCKl 

Pounit. 

l.OW         0 

fCooo 

Xsi  01)11 

as,j»jo 

as 

JmJL 

ooDzoo 

D01']S7 

001133 
OOIS«I 

0030,13 

ooam 
oouoo 

005107 

o«;3i3 

008300 
IMBIM 

011733 

OI7M7 

0310S7 
0633 

IncK 

0. 

.000100 

.000200 
.000200 
,000167 

:  000087 
.000100 
.OOUOM 

!  000333 

!000(34 

.OOOWO 

.oooeSH 

.000007 

!ooo66e 
loouoea 

!ooo»oo 
loooooo 

.002000 
.OOISM 

!0U2133 

!  003007 

:003SW 
.004»S7 

.oonr 

'oioo 
.0200 
.woo 

0. 

ft 

0. 
,000107 

/«*. 

iDltUlloid. 

BUitlc  liuit 

,000107 

. 000900 

.000433 

iS:3 

ll.VUU 

as 
as 

SftOOO 
00,000 

IK  OOU             72:  WKI 

1  !>;.'-«  :    7^ouD 

'.'«,OO0             «0,W>0 

ai,Boo         m.wH. 

TuDBlle  ■trcnjcUi. 

VcRcraf  KMmnuiry. 


e 


•Imij^li  pvr  w;iiarn  lurh  i.r  ••rl|iiii;il  nvtiun 

JD  la  ■liunii'ti-r  at  pnliil  ur  ni|>tuie 

Itediii'tlMi  Id  ■nn  arirr  t0(4un,  par  iwitum  uf  original  w 


KiuugMioD  vf  iuvbiwcUiHu.., 


TESTS    OF    IRON,    STEEL,    AND    OTIIEK   MATERIALS. 

No.  2650, 

.    10  R,  J 
*>     BR, 

iter,  ".564. 

nal  area,  .25  s(iuare  iuch. 


999 


ed  loads. 

EloDpbtioii 
|)er  lucb. 

Ituh. 
0. 

.000133 
.000233 
.000333 
.000467 
.000633 
.000800 
.000833 
.000867 
.000067 
.001033 
.001100 
.001167 
.001267 
.001400 
.001533 
.001700 
.001000 
.002100 
.002433 
.002067 
.003433 
.004067 
.0d4833 
.005667 
.006433 
.007400 
.009333 
.011000 
.013000 
.015000 
.017167 
.019667 
.021700 
.024500 
.027333 
.030000 
.033333 
.0400 
.0467 
.0533 
.0600 
.0667 
.0732 
.0900 
.1233 

SuccoHMive 

ulouipiiion 

per  iucb. 

Pomianoni 
sot 

Iitch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Siiccowtivo 

permanent 

sot. 

Iiuh, 
0. 

Per  square 
inch. 

I'ouiuU. 
],000 
5,000 
10,0<»0 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33.000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45^000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60.000 
62,000 
64,000 
66,000 
68.000 
70,000 
72.000 
74.000 
76,000 
78.000 
80.000 
82,000 
84,000 
86,000 
87,120 

Roiuarks 
Initial  load. 

ElaHtic  limit 

Ituh. 

0. 

.000133 
.000100 
.000100 
.000134 
.000166 
.000167 
.000033 
.000034 
.006100 
.000066 

'  .000067 
.000067 
.000100 
.000133 
.000i:{3 
.000167 
.000200 
.000200 
.000333 
.000534 
.000466 
.000634 
.000766 
.000834 
.000766 
.000067 
.001033 
.001667 
.002000 
.002000 
.002167 
.002600 
.002033 
.002800 
.002833 
.002667 
.003333 
.006667 
.0067 
.0066 
.0067 
.0067 
.0066 
.0167 
.0332 

.000067 

.000067 

.000467 

.000100 

Tensile  strength. 

General  summary, 

]|^h  per  iiqnare  inch  of  orif(tnal  aootion pounds..      87,120 

per aqtwre  inch  of  original  section » do...      36,000 

ler  inch  after  mptare , inch..      0.  i:}33 

terineh  under  strain  at  elastic  limit do...    .001167 

(diameter  at  point  of  rapture , do...         .054 

area  after  rupture,  per  centum  of  original  section 18.3 

nptnre ".15  from  neclc 

broken  anrfaoe granular;  dull  eccentric  spot 

f  inch  sectiooB ".08» 'Ml,  ".21* 


1000       TESTS   OF   IRON,    STEEL,    AND    OTHER    MATERIALS. 


Marks,  i^»'f 

Length,  5".007 

Diameter,  ".798. 

Sectional  area,  .50  square  inch 


No.  687. 


Applied  loads. 


Totol. 


Poundg. 

."VOO 

2,500 

5,000 

7,500 

10,000 

12.  ,'iOO 

15,000 

17,  .'iOO 

20.  000 

22,  r>oo 

26.  000 
25,  500 
2»».  000 
2t>,  500 

27,  000 

27,  fiOO 

28.  000 
2^  500 

29,  000 
20,  500 

30.  000 
30, 500 
31,000 
31.500 
32,  (KK) 

32,  500 

33,  000 
33.  .500 
:U,  WM) 
46,  COO 


Pur8f)(iai'e 


iCll. 


Poundt. 

1,000 

5,0C0 

10,000 

15,000 

20,000 

25,000 

30, 000 

35,000 

40,000 

45, 000 

50,000 

51,000 

52.000 

53, 000 

54,000 

55.000 

56.000 

57,000 

5K.000 

59,000 

641,000 

61.000 

63,  OOO 

6.3, 000 

(U,000 

65,000 

66.01)0 

67.000 

OH,  000 

93, 200 

OoiiipreH- 

aion  tM)r 

inch. 

SucroHHivo 
t50IIl  prcH- 

nioii  per 
iucb. 

Inch. 

0. 
.000100 
.  000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.  OOOl.'tS 
. 000100 
.000167 
.000033 
.000034 

0. 
.  000033 
.000033 

0. 
.  0000.34 
.  0000.33 
.000067 
.000066 
.000100 
.000234 
.000233 
.000433 
.000434 
.000666 
.000900 
.001134 

I'uriiiaiieut 

Siicc-eanive 

Iicrmuueut 

sot. 

Remarks. 

Inch. 
0. 

000100 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

. 000267 

000433 

000(X)0 

000767 

.000933 

001100 

001233 

001333 

001500 

001533 

001567 

1^1.567 

001600 

.001633 

.  0016.33 

.001667 

.  001700 

.  001767 

.001833 

£laHtic  liujit. 

.  001033 

.002167 

.  002400 

.002&13 

.003267 

.003933 

.004833 

.005967 

Ulliniato  strcnji 

General  summary. 

Elastic  limit  per  Hqiiaro  inch  of  original  section pounds.. 

Compression  per  inch  under  stress  at  elastic  limit inch.. 

Ultimate  strenf^th  per  sc^uare  inch  of  original  section pounds.. 

Manner  of  failure trip 


TEST8    OF    lUON,    STEEL,    AND    OTHER    MATEKIALS.  1001 

No.  688. 

Length,  6''.U04. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 


Applied  loads. 

Comprm- 

ftioo  per 

incA. 

Saooewiivti 
oonipv'eH- 
aiun  per 

rerniauuiit 
set 

Succetwive 

purniuuent 

set. 

Total 

Pimndi. 
500 
2.500 
5,000 
7,500 
10,000 
12,500 
15,000 
17,500 
20,000 
22.500 
23,000 
33,500 
24,000 
24,500 
25,000 
25.500 
21,000 
35.500 
27,000 
27.500 
28,000 
40,550 

Per  Bcioare 
inch. 

KeaiarkH. 

Pound*. 

1^000 

5,000 

10,000 

15,000 

20,000 

25,000 

30.000 

35,000 

40,000 

45,000 

46,000 

47,000 

4^000 

49,000 

50.000 

51,000 

52,000 

53,000 

54.000 

55,000 

56^000 

81,100 

Jneh. 
0. 

.000100 
.000267 
.000433 
.000633 
.000933 
.001033 
.001200 
.001367 

Inch. 
0. 

.000100 
.000167 
.000166 
.000200 
.000200 
.000200 
.000167 
.000167 

Inch. 

a 

0. 
0. 
0. 
0. 
0. 
.000033 

Inch. 
•0. 

Initi:il  load. 

EiiMticliniit 
Ultiimiie  HtrfU^lh. 

.000033 

.  001667         .  ooonoo 

.001733 
.001833 
.001900 
.002033 
.002200 
.002533 
.003100 

.Qo:uoo 

.003567 
.00:i733 
.004000 

.000066 
.000100 
.000067 
.  0001«3 
.000167 
.000:133 
.  000.167 
.000200 
.000267 
.000166 
.000267 

General  tummary, 

^*"(k  limit  per  sqaiuin  inch  of  original  section poniidH..        48,00u 

l^^pTttsion  per  inch  under  strecui  at  elsMtic  limit iiirh..     O.OulOOU 

^(imitp  Rtrength  per  square  inch  of  original  section pouiidH  Ml.  lou 

«auieroffidlare triple  Uuxure 


002 


TESTS    OF   IRON,  STEEL,  AND    OTHER   MATERIALS. 


Fo.  681). 

Marks,  JJ,?'i 

Length,  5".005. 

Diameter,  ".708. 

Sectional  area,  .50  square  inch. 


Applied  loadH. 


Total. 


Pounds. 

500 

2,500 

5,000 

7,500 

10.000 

12,500 

15. 000 

15,  500 

16.000 

10,500 

17,000 

17.  5(K) 

18.000 

i«,  r.oo 

llMHiO 

ij»,  r)(M» 

20.  500 

21.  000 
3tf,lG0 


Per  8<|ii;iif 
iiicli. 


VomulK. 
1.000 
5,  000 
10, 000 
15.000 
20,000 
25.900 
30,000 
31,000 
32.  OOO 
33.000 
34,000 
35, 000 
3U,  (MH) 
37.  000 
3K.  000 
3!».  (UK) 
40,  000 
41,000 
42.  IMK) 
76,320 


Couipres- 

biun  iH^r 

inch. 

4-^ 


Inch. 

D. 

.000067 
.000233 
.000400 
.000600 
.000767 
.001000 
. 001067 
.001133 
.001400 
. 001633 
.001867 
.002100 
. 0024:W 
.  003000 
.  003400 
.004KK) 
.  Or>45«7 
.005400 


oonipitii*- 

ttiuu  ui'i 

inch. 


Inch. 

0. 

•.000067 
.000166 
.  000167 
.000200 
.000167 
.000233 
.000067 
.000060 
.000267 
.  0002:13 

.ooo'2:m 

.0002:t3 
.000333 
.000567 
. 000100 
.000700 
.  WK)407 
. 000833 


I*eriiiaiieiit 


SlUMM?fU»iv«' 

perinaaeiit 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 


.000033 


.000607 


Inch. 


0. 


.000033 


.000G34 


I 


Remarks. 


luiiial  luitd. 


Elaaticlimiu 


UKiiiiaU^  8troii';lh. 


General  summary, 

^'biHtio  limit  por  squan)  inch  of  original  Hoction ponnfln..        32.000 

ComprosHioii  p«r  inch  under  strosa  at  elastic  limit inch..     0. Ooli:{3 

ITItiniatt^  ntren^th  per  square  inch  of  original  aection pouudM . .        76, 320 

Manner  of  failure triple  flexnre 


TESTS    OF    IRON,    STEtlL,    AND    OTIIEU    MATEUIALS.         1003 

No.  G90. 

Marks,  '^^^ 

Length,  5''.001. 

Diameter,  ''.798. 

Sectiooal  area,  .50  square  iuch. 


Applifxl  loadM. 

ToUL 

Per  square 
inch. 

PmHd4. 

Pintnds. 

500 

1,000 

2.500 

5,U0U 

5,000 

10.000 

7,500 

15,000 

lU.OOO 

20,000 

12.5UO 

25,000 

la,  000 

30,000 

17.51)0 

35.000 

18,000 

36.00U 

K500 

37,000 

19,000 

38,000 

19.3oa 

39,000 

'JO.OUO 

40,000 

■i«».50O 

41,000 

tlm 

42.000 

21.500 

4:1,  Olio 

2;  000 

44,  (^> 

22.500 

45,  (HtO 

23.000 

4a.  000 

4o,:'fti 

00,520 

Curopren* 

sion  per 

ioch. 


Inch. 

0. 
.0000G7 
.000233 
.000400 
.000567 
.00073:1 
.000900 
.001067 
.OOllOu 
.OOI33:t 

,  .001567 
.00183:{ 
.  002007 
.  0024:13 
.002867 
.  003300 
.  003s;J3 
. 001400 

.ooSooo 


SuccesDive 

conipiT«- 

sion  por 

iucu. 


Inch. 
0. 

.000067 
.000166 
.000167 
.000167 
.000166 
.000107 
. 000167 
.000033 
.  WM«533 
.0002:M 
. 000266 
.0002:U 
.  0O03JJ6 

.ooot:t4 
.  oo(m:5:i 
.  oi»or»;u; 

.  0(Kl5r»7 
.000600 


Perniaiient 


Inch. 


0. 
0. 
0. 

0. 
0. 
0. 
0. 


Succ«aiiive 
I>uriiiart'iit 

HVt. 


Inch. 


0. 


Keiuarks. 


Initial  loud. 


Elastio  limit. 


Ultlujatu  atreugtb. 


General  aummary, 

Eltttic  limit  per  sqaare  inch  of  original  section ponuds..        30,  000 

(^iweauon  per  inch  nuder  stress  at  elsistic  limit.. inch..    0.001100 

Cliimttogtreotrth  per  square  iuch  of  ori;;inal  suction pounds..        80,  520 

Uuwrof  failure triple  flexure 

JilKcilic  gravity  (oataide) 7.8636 


1004        TESTS    OF    iKON,    STEEL,    AND    OTHER    MATERIALS. 

No.  091. 

Marks,  ^«?,',f 

Length,  5".007. 

Diameter,  ''.798. 

Sectional  area,  .50  sqaare  inch. 


Applied  loads. 

Coraprea- 

sioo  per 

iocu. 

SucceHHive 

coiupred- 

sion  per 

inch. 

Puminncut 

8Ut. 

SucceHHivn 

puiTiianvut 

set 

Total. 

Per  aqnaro 
inch. 

lie  mail 

P(nmdt. 

500 

2,500 

5,000 

7,500 

10.000 

12.500 

15.000 

17, 500 

18,000 

IH,  fRM) 

10,  000 

10.500 

•JO,  0(H» 

20,  r.00 

21,000 
21.  500 
2J,  000 
'12,  500 
2:1,  (KW 
40,  740 

Poundt. 
1,000 
5,000 

Inch. 
0. 

.000100 

Inch. 
0. 

.000100 
.000107 
^.000166 
#.000167 
^.000167 
.000166 
.000300 
.000134 
.000200 
.  000333 
.  IH)0300 
.000333 
.  000500 
.000407 
.0OO.'>67 
.'000466 

.ooua'H 

.001033 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 
. 000033 
.000133 

Inch. 
0. 

Initial  luaU. 

10.000           .000267 
15. 000     i       .  000433 
20, 000     !       . 000600 
25. 000             000707 

30,000 
35,000 
36,000 
37,000 
38,000 
30,  000 

.000033 
.001233 
.001367 
.001667 
.001900 
. 002200 

.000033 
.000100 

Elastic  limit. 

40.000 

.0025:i3 

41,000 
42,000 
43, 000 
44,000 
45,000 
^      46,  OOli 
81, 480 

.  003033 
.003500 
.  004007 
.  00453.1 
.005167 
.006200 

•"■*"•  •••••• 

Ultiiiiatv  Htrvii 

......•^.••« 

General  tmmmar)/, 

KlaHiio  limit  )>er  Hqiiaro  inch  of  orij^innl  HCH'tioii .   ]ioandi 

(/omproasioii  p«r  iuoh  uDilorHtroHH  »t  uliMtic  limit    iiiul 

Ultimate  Htren^th  per  squaff)  iucb  of  original  Hoclioii  pouudt 

Manner  of  falliin* I 

Speoiflu  gravity  (ioHide) 


^ 


.  \ 


-'■\ 


( 

-7 


y 


■'  ) 


JO  "iSieei:B.Z.2^z/^  .TTo.zL. 


M  Ex  -^Z...  49  2 


TESTS    OF    IRON,    STEEL,    AND   OTHER    MATERIALS.         1005 

No.  2647. 

Marks,  i2  5;  f 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Toul. 


Per  Aansro 
inch. 


PmtndM. 

Pounds. 

2ijO 

1,000 

1.250 

S,000 

2,500 

10.000 

3,750 

15,000 

5,000 

20,000 

<i,250 

25,000 

7.500 

30,000 

7.750 

31,000 

KOOO 

32,0u0 

K.230 

33,000 

8,riU0 

34.000 

K,7J0 

SisOOO 

1,000 

36,000 

9rio 

37.000 

9,500 

38,000 

9,730 

39,000 

ic.ooe 

40,000 

10.250 

41.000 

lO.illO 

42,000 

10.750 

43,000 

11,OUO 

44,000 

11,250 

45,000 

11.500 

48,000 

12.000 

4«,000 

12,500 

50.000 

13,000 

52.000 

13,500 

54,000 

U.00O 

56.000 

14,500 

58.000 

IS.  000 

60.000 

15.500 

62,000 

l<,000 

64.000 

1^-500 

66.000 

17.0f« 

68,000 

17.500 

70.000 

KuOO 

72.000 

Ifl.5flO 

74.000 

19.Qno 

70.1100 

l9.5no 

78,000 

m.rmi 

80.000 

-■•...Oil 

82,000 

Blongmtion 
per  inch. 


Inch. 

0. 
.000200 
.000367 
.000533 
.OOOTuO 
.000867 
.001033 
.001067 
.001133 
.001167 
.001200 
.001267 
.001300 
.001367 
.001467 
.002533 
.003000 
.003667 
.  004433 
.  0a''>133 
.005700 
.006600 
.007367 
.009067 
.011000 
.013000 
.015067 
.017500 
.020000 
.022833 
.026000 
.020<l00 
.0:C667 
.036667 
.0400 

.  .OTiOO 
.0600 
.0667 
.0733 
.0067 
.1367 


Snccenfiive 

olon^ation 

per  incli. 


Ineh. 


0. 


.000200 

.000167 

.000166 

.000167 

.000107 

.000166 

.000034 

.000066 

.000034 

.000033 

.000067 

.000033 

.000067 

.000100 

.00*1  OIM 

.000467 

.000667 

.000766 

.000700 

.000567 

.000900 

.000767 

.001700 

.001933 

.002000 

.002067 

.002433 

.002500 

.002833 

.003167 

.003000 

.003667 

.004000 

.003333 

.0100 

.0100 

.0067 

.0066 

.0234 

.0400 


Pormanent 

Btlt. 


,7   1 


Irwh. 


0. 
II. 
0. 
0. 
0. 
0. 
0. 
«. 
0. 

0- 
<l. 
0. 


SucrseiiAive 
liermannnt 


Ineh. 


0. 


Rrniftrks. 


Initial  Xoad. 


Rlofltic  limit 


Tonnilo  ntronfrtli. 


General  nummary, 

T^^ilp  Rtronjjth  per  M]aArn  inch  of  oricinal  noction ponnds..      82.000 

^**«ti«  limit  per  fwiaftriiinch  of  ori^niu  HDCtion »lo...      37,000 

VonsaiMHi  pArinch  after  niptnro inch..      0.2000 

jl'm^atimi  pi^r  inch  undor  utrain  at  rlaHiio  limit do...     .00i:t67 

J^Wtion  in  dkunoter  at  point  of  rupture do. . .  .  164 

Munlon  in  amaaftor  mpiiire,  per  ci^ntnm  of  original  section ^0.7 

j  'Hiii.Hi  »f  mpture l"-26  from  neck 

ni»nrt,.r  of  hmic  #»n  an  rface Mil  It  y 

««M»2:ilionof  inchiiectiona. ".08.  "26, ".  26* 


1006       •  TESTS  OF    IRON,    STEEL,    AND    OTHER    MATERIALS. 


No.    2648. 
Marka   J0R|J 

Diameter,  ".5C4. 

Sectional  area,  .25  square  inch. 


Applied  loadH. 

Rlonpvtion 
I>er  iuch. 

Snccc88ive 

elonuation 

per  inch. 

PormaneDt 
Aet. 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 

SiiccosAire 

])erninncnt 

not. 

Total. 

Per  Mnaro 
incn. 

Romarkft. 

Pounds. 
250 
1,250 
2, 5(H) 
3, 750 
5, 000 
6.  250 
7,5(M) 
7. 750 
8,000 
8. 250 

8,  .500 
8.750 

9,  0(H) 
9, 250 
9.500 
9.  750 

10,  (MIO 
10,  250 

10.  .5(H) 
10,750 
11,000 
11.250 

1 1.  500 
11,750 
12,000 
12.250 
12,500 

12.  750 

13,  mo 

13.  500 

14.  (MH) 

14,  5(M) 
15,04M) 

15,  MMI 

16,  <M)0 

16,  500 

17.  IM)0 

17,  MMI 

18,  (M>0 
18.500 

19,  (MM) 
10.500 

20,  0(H) 

20,  .500 
21.000 

21,  5(H) 
22,000 
22.500 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30, 000 
31,000 
32,  (HM) 

3:t,ooo 

34, 0(H) 

35,  (MH) 

36.  0(H) 
37,000 
38,000 
39. 0(H) 
40,  0(M) 
41,IHI0 
42, 0(M) 

43,  000 

44.  (M)0 
45,000 
46,  (MM) 
47,0(M) 
48,000 
49,  000 
50.000 
51,  (HM) 
52. 000 
.54,  (MIO 
.56.  (HlO 
58.  (MH) 
60,  000 
62,  (HH) 
64,0<i(r 
66,  (MIO 
68, (MIO 
70,  (MM) 
72,  (MHI 
74,  (MIO 
76, 000 
78,0(M) 
80,  0(H) 
82,  0(H) 
81,000 
86,(H)0 

.    88.  (HM) 
90.  (MM) 

1 

Ineh. 
0. 

.000233 
.000433 
.G00633 

.  owm\o 

.0(H)967 
.001167 
.001167 
.  001200 
.  0012.13 
.001267 
.001300 
.001333 
.001367 
.001400 
.0014:t3 
.001467 
0015(H) 
.  001.5.13 
.001600 
.001667 
.001767 
. 002100 
.004133 
.  004733 
.005367 
.005967 
.(HMJ667 
.007567 
.009267 
.0110.13 
.012900 
.  014811 
.016900 
.  0197(r7 
.021700 
. 024133 
.  027-233 
.030167 
.014000 
.  0167 
.0100 
.0467 
.  0567 
.06(i7 
.0767 
.0967 
.1367 

Ineh. 

0. 

.000233 
.0002(H) 
.000200 
.000167 
.  000167 
.000200 

0. 
.000033 
.0000:)3 
.000034 
.  (HKM)13 
.  (HHH)33 
.0(HM)34 
.  00(HI13 
.0000.13 
.000034 

.oooo;« 

.000033 

.000067 

.000100 

.  0(N)333 

.002033 

.000600 

.0006:V4 

.000600 

.000700 

.000900 

.001700 

.001766 

.001867 

.0OI9:{3 

.  002067 

.002867 

.(M)  1 9.11 

.  (H)2631 

.  OO-'lHM) 

.  00'29:W 

.003833 

.  (H)27 

.0033 

.0067 

.0100 

.0100 

.0100 

.  0200 

.  04(H) 

Ineh. 
0. 

InititU  load. 

.000033 

Klantic  limit 

' 

• 

Tensilfl  nfcran'^th. 

(icneral  snmmarff. 

Tensile  Rirength  per  nqnare  inch  of  on<rinAl  nectinn ponndn. 

KlaHticliuiit  per  Mfitart}  iucli  of  ori^^inal  Hertion do.. 

Klon^iion  per  incli  aft«r  rupture !.l*!"linclj. 

Klonsation  per  inch  under  Htriiiii  at  elaHiie  limit i-!.!.!!II!I'Ii!!!.'.do.. 

HtMluctiun  in  diameter  at  point  <»f  riiphin^ .**.'".*."  .'.'.'.*,  ...do.! 

RfMlnetion  in  anvk  after  niptiire.  pur  eon  turn  of  orij^iiial  aectiou  ..'.....'.'.*.".*.  .V.V.V.V.V.V.. .... 

PoMition  of  rupture /»  70 

Chameter  of  broken  wirfaee V. .'.'.V.V.V.V.V.V.V.*.".'.V.V..*.V.'«"ilky  •  Ynice  of  s 

KIon;;alioD  of  incli  HectiouH »  3«< 


TESTS    OF    IRON,    STEEL,    AND   OTHER   MATERIALS.        1007 

No.  2G49. 

£S,     JO^iI 
'    MT,  M 

leter,  ''.564. 

onal  area,  .25  sqnare  inch. 


;>liMl  I«afls. 

Rlunfrfttion 
per  inch. 

SoccemiTo 

Per  fwiuar*^ 

eloDpition 
per  inch. 

iDch. 

Pounds. 

Inch. 

Inch. 

1,000 

0. 

0. 

5.000 

.000100 

.000100 

10.0«J0 

.000267 

.000167 

15,000 

.000433 

.000166 

30,000 

.000600 

.000167 

25,000 

.000800 

.000200 

30.000 

.001033 

.000233 

31.000 

.001067 

.000034 

32,000 

.001100 

.000033 

33.000 

.001133 

.000038 

34.000 

.001167 

.000034 

35,000 

.001200 

.000033 

36,000 

.001267 

.000067 

37,000 

.001300 

.000033 

3M,000 

.001367 

.000067 

39,000 

.001467 

.000100 

40,000 

.005900 

.004433 

41,000 

.006333 

.000433 

42,000 

.007333 

.001000 

43,000 

.008100 

.000767 

44.000 

.009000 

.000900 

4A.000 

.010933 

.001933 

48,000 

.012667 

.001734 

50,000 

.014933 

.002266 

52,000 

.017267 

.002334 

51,000 

.019700 

.002433 

5«,0»0 

.022267 

.002567 

58.000 

.025400 

.003133 

(to,  000 

.028367 

.0(12967 

82,000 

.0.12000 

.  003«3:« 

64.000 

.036033 

.0O403:t 

66.000 

.0400 

.00.1967 

6K,000 

.0467 

.0067 

70,000 

.0567 

.0100 

72,000 

.0667 

.0100 

74,000 

.0733 

.0060 

76.000 

.0900 

.0167 

7R,000 

.1067 

.0167 

«0.  000 

.1467 

.0400 

80.400 

.2000 

.05:« 

Permanent 

SoccosMive 
pvnnannnl 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Ki>mar1cf%. 


Initial  load. 


Plastic  limit. 


TcnBilo  gtrcuj^Mi. 


General  summary. 


rrnijfth  per  aqnare  inch  of  original  nection pounds. 

lit  per  Hqnare  inch  of  orij^nal  miction «.  do. . 

iperincn  alter  rapture inch. 

I  per  inch  under  atrain  at  elaatic  limit do  . 

in  dlaniet«rat  point  ofniplnre do.. 

in  arra  after  rupture,  jh^t  c«Mitnni  of  originiil  mm*! ion 

frnplnrw . .  at  middio  of  Htcm 

»f  hnikpn  unrface Hlik y  :  tmc**  of  ji^ran illation  ;  oiM^ni'd  einrk«  in  snrfju-o  of  hI^'iii 

of  loch  Hecti«n» ".18.  ".42-.     18 


80.400 

39.000 

0.2600 

.001467 

.144 

44.6 


1008        TESTS   OP   IRON,    STEEt,,    AND   OTHER    MATERIALS. 
No.  2C60. 

Marks,  utIh 

Diameter,  ".564. 

Sectional  area,  .25  nqnarc  inch. 


Appliwilmirt,., 

Sn 

ecuMilT* 

r.™j.™. 

'  ^... 

TnUl. 

-ar- 

'""'  '"'*''■       P 

■att' 
1, 1J.-J1 

iHMl 

a,7M 

5.0tKI 

a.-isa 
H.m 

US 
iS 

g 

•,«M 

?i 

rrss 

^«w 

S,Mlll 

D.INlll 
9,BIM 

■Jii.im 
au,ar« 

n|i)wi 
10.000 

IS.  owl 

zo.ono 
2:^0.10 

fi'T' 
sxmo 
sa.'ioo 

as 

BX.IUlO 

as 

.Ml,  mm 

li 

as 
si 

«i.  ™«i 

WLKOO 

Inth. 

'.«IXS33 
,000407 
,OO0iM 

!o«  a'« 

.OU  2«7 
.00  3011 

ion  m 
.mug? 

.011  MW 

'.iim>vs7 

ioilftlOT 

!o  tam 
!os»n 

.O^JSOO 

>JB100 
.OKBOffl 

000234 
DOot«« 

douiaa 

OOnOJS 
0000«7 

ouooaa 

OUWWT 
00OO13 

oooix^j 
oowe? 

000500 

Doa7»;i 

001100 
OOITW 

002300 

002IM) 

irimioo 

onm 

0100 

osnT 

iMk. 

6. 

0. 
:OOOOJ3 

Inrk. 

Initial  Inwl. 

,000033 

T,n.il,«r.nKth, 

Cneral  nuMmitrjr. 

T'>ll»ilnBtr*nBthpnr«qailn>fnr;hnfnri]tln«1  Nwtion i nmnli 

Klutlrllnilt  jHTiMiiunMiK'.hnrorielnarwrLuin rT.-iki. 

KliiiiKaUim  par  Innli  attir  rnntiim ,      Inrh 

KlnBBUimiHtrliioli  nudsr  ntnin  at  pImIIo  limit dn  , 

ItndnrtbiBlnilbiniplnriitiinliitDrniptiirii do 

RnlDrlkia<nan«an«rniptaTe,|Mir«intiiiDnrorl|'itMlMvtinB 

■■nail  inn  iifnipliira I'l.HO 


TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.         1009 

No,  2651. 

lORiJ 
i    MIU 

iter,  ''.564. 

oal  area,  .25  sqaare  inch. 


ed  loMls. 

Elonjcation 
per  inch. 

Saeceflslve 
eloDfEAtion 
per  inch.  ^ 

Inch, 
0. 
.000067 
.OOOIUO 
.000133 
.000167 
.000166 
.000284 
.000088 
.000067 
.000066 
.000100 
.000167 
.001367 
.000866 
.000734 
.000766 
.000600 
.000634 
.000633 
.000800 
.000800 
.001200 
.000567 
.002283 
.003083 
.002234 
.002538 
.002500 
.003033 
.002067 
.003667 
.003666 
.004667 
.0033 
.0100 
.0067 
.0100 
.0133 
.0200 
.0300 
.0434 

Permanent 
■et. 

SaoneMive 

pemiMient 

set. 

Remarks. 

Peraqnare 
inch. 

Founds. 
1.000 
5.000 
16.000 
15.000 
20,000 
25.000 
30,000 
31^000 
32,000 
33.000 
34.000 
35.000 
36,000 
37,000 
38.000 
38.000 
40.000 
41.000 
43.000 
43,000 
44,000 
45,000 
46,000 
48.000 
50,000 
53.000 
54.000 
56,000 
58,006 
60.000 
62.000 
64.000 
66.000 
68.000 
70.000 
72.000 
74.000 
76,000 
78,000 
80.000 
80,400 

0. 

.000067 
.000167 
.000300 
.000467 
.000633 
.000867 
.0009U0 
.000067 
.001038 
.001133 
.001300 
.002667 
.003533 
.004267 
.006033 
.005633 
.006967 
.007100 
.007000 
.006700 
.008800 
.010467 
.012700 
.014733 
.016867 
.010600 
.022000 
.0:25083 
.028000 
.031667 
.635333 
.0460 
.0433 
.0533 
.0600 
.0700     • 
.0633 
.1033 
.1333 
.1767 

Inch. 
0. 
0. 
0. 
0. 
0. 

a 
d. 

inch. 
0. 

Iniiisl  load. 

• 

Elastic  limit. 
Tensile  strength. 

______  . ^.«. 

::;:::;.::;    -  -: 

.^^a*  ...... 

•  •••••  •••••• 

General  aumjiKirjf. 

ogth  per  square  inch  of  orlflna]  section poonds..      80.400 

It  per  square  inch  of  original  section do...      34,000 

per  inch  after  mptore inch..      0.2267 

perinch  under  strain  at  elastic  limit do...    .001133 

i  diameter  at  point  of  mptnre do...         .144 

B  area  after  ruptare,  per  centum  of  original  section  44.6 

rapture at  middle  of  stem  ;  obliouo 

r  broken  surface sifkv 

»f  inch  aections ".13,  ".38*,  ".16 

.  Ex.  31 64 


1010        TESTS   OP   IRON,    STEEL,    AND   OTHER    MATERIALS. 

No.  682. 

Marks,  S  5i  i 

Length,  5".004. 

Diameter,  ''.798. 

Sectional  area,  .50  sqaare  inch. 


Applied  loads. 

Compre«- 

tiion  per 

inch. 

Sacceasive 

comproH- 

sioD  per 

incn. 

Permanent 
set. 

Saccessive 

permanent 

set. 

TotaL 

Per  Moare 
incQ. 

Bemarks. 

• 

Poundt. 
500 
2,500 
6,000 
7,500 
10,000 
12,500 
15,000 
15,500 
16.000 
16.500 
17.000 
17,500 
18,000 
18.500 
19.000 
10.500 
20.000 
20.500 
21.000 
21.500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
35.000 
25.500 
26,000 
26.500 
27,000 
27.500 
40.800 

Pounda. 
1,000 
5.000 
10.000 
15.000 
20,000 
25,000 
80,000 
81,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
88.000 
89.000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
63,000 
64,000 
55,000 
81,600 

Inch. 

0. 

.000100 
.000267 

..000433 
.000600 
.000767 
.000900 
.000933 
.000967 
.001000 
. 001033 
.001100 
.001133 
.  001167 
.001200 
.001233 
.001333 
.001338 
.001400 
.001500 
.001567 
.001633 
.001767 
.001933 
. 002167 
.002567 
.002867 
.005000 
.005667 
. 006167 
.006867 
.  007733 

Inch. 

0. 

.000100 
.000167 
.000166 
.000167 
.000167 
.000133 
.000033 
.000034 
.000033 
.00U033 
.000067 
.000033 
.000034 
.000033 
.000033 
.000100 

0. 
.000067 
.000100 
.000067 
.000066 
. 000134 
.000166 
.000234 
.000400 
.000300 
.002133 
.000667 

.  ooori^K) 

.000700 
.000860 

Inch. 
0. 
0. 
0. 
0. 
'    0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 

• 

• 

Ultimate  strengl 

•••••»••■*• 

General  summary. 

Elastic  limit  per  square  inch  of  original  section pounds 

Compression  per  inch  nnder  stress  at  elastic  limit inch 

Ultimate  strength  per  square  inch  of  original  section , pounds 

Manner  of  failure tri 
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No.  683. 

J    10  R,  J 
»»  MTjO 

b,  S^'.OOS. 

3ter,  ''.798. 

Dal  ai'ea,  .50  sqaare  inch. 


led  loads. 

ComprM- 
Bionper 

IBOb. 

SaeoeMiTO 

coinprea- 

aion  per 

inch. 

Pemuueni 

Mt. 

SocoeMive 

permanent 

set. 

Bemarks* 

PerMoare 
inch. 

PoundM. 
1,000 
5,000 
10,OUO 
15,000 
20.000 
2.\000 
30,000 
31,000 
32,000 
33,000 
34,000 
35.000 
36.000 
37,000 
88,000 
39.000 
40.000 
41.000 
42,000 
43.000 
44.000 
4^U0O 
46.000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53.000 
54.000 
55.000 
56.090 
86,400 

Inch. 
0. 

.000133 
.000333 
.000500 
.000667 
.000833 
.001000 
.001000 
.001033 
.001033 
.001067 
.001133 
.001167 
.001167 
.001167 
.001233 
.001267 
.001300 
.001300 
.001333 
.001367 
.001433 
.001467 
.001500 
.001833 
.002600 
.003200 
.003667 
.004267 
.004833 
.005333 
.006000 
.006600 

Inch. 

0. 

.000133 
.00.200 
.000167 
.000167 
.000166 
.000167 

0. 
.000033 

0. 
.<H)0034 
.«)0UU66 
.000034 

0. 

0. 
.000066 
.000034 
.000033 

0. 
.000033 
.000034 
.000006 
.000034 
.000033 
.000333 
.000767 
.000600 
.000467 
.000600 
.000566 
.00O54K) 
.000667 
.000600 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 

Elastic  limit 
Ultimate  strength. 

'*********"* 

General  summary, 

;per  fiqoare  inch  of  original  section ponnds..        47,000 

I  per  inch  nnder  stress  at  elastic  limit inch..    0.001600 

ength  per  sqaare  inch  of  original  section poonds..       86.400 

lilore triple  flezore 


1012         TESTS   OF   IRON,  ST££L,  AND   OTHER   MATERIALS. 

No.  684. 

Mark8/i5li 

Length,  6''.007. 

Diameter,  ''.798. 

Sectional  area,  .50  sqaare  inch. 


Appliod  UmcU. 

Compres- 
sion per 
inch. 

Sncoessive 

compres- 

Bioi  per 

incn. 

PemnMient 
set 

Socoessire 

permanent 

set 

Tout  ''•Lar- 

Pounda. 
500 
2,500 
5,000 
7,500 
10,000 
12.500 
16.000 
17.500 
18.000 
18.500 
19.000 
19,500 
20,000 
30.506 
21.000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
2^000 
36,900 

Poufids. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,0<I0 
35,000 
36.000 
37,000 
38.000 
89,000 
40,000 
41.000 
42.000 
43.000 
44.000 
45,000 
46.000 
47.000 
48,000 
49,000 
60,000 
73,800 

Inch. 
0. 

.000100 
.000300 
.000467 
.000633 
.000800 
.001000 
.001300 
.001333 
.001500 
.004600 
.004983 
.005600 
.006100 
.006667 
.007333 
.008100 
.008833 
.009633 
.010367 
.011333 
.  012167 
.012967 

Inch. 
0. 

.000100 
.000200 
.000167 
.000166 
.00<I167 
.000200 
.000300 
.000033 
.000167 
.003000 
.000433 
.000567 
.000600 
.000567 
.0U0666 
.000767 
.000733 
.000800 
.000734 
.00(KM6 
.000834 
.000800 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000100 

inch. 
0. 

Initisl  loud. 

".oooioo" 

Elastic  limit 

Ultimate  streniE 

General  aummarif. 

Elastic  limit  per  square  inch  of  orii^nal  section ponn<ls. 

Compression  per  inch  under  stress  at  elastic  limit inch . 

Ultimate  streni^th  per  square  inch  of  onj^inal  section pounds. 

Manner  of  failure ti 
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No.  685. 

Qeter,  ''.798. 

ional  area,  .50  sqaare  inch. 


pUedkMMla. 

ComprM* 

•ion  per 

incn. 

SaooeMire 

oompnM- 

sionper 

incn. 

Pennanent 
■et 

SacoessiTA 

permanent 

set 

Reniai-ks. 

I. 

PetMOAre 
iDon. 

U. 

Pounds. 
1,000 
5^000 
10.000 
15,000 
20,000 
»,000 
30,000 
35.000 
36.000 
37.000 
3a  000 
3^000 
40.000 
41.000 
42,000 

43,000 

44,000 
45.000 
46.000 
71.700 

Inch. 
0. 

.000100 
.000207 
.000467 
.000600 
.000767 
.000033 
.601133 
.001167 
.001200 
.001288 
.001800 
.001883 
.001867 
.001400 
C   .601500 
>    .0056(17 
.007167 
.007933 
.008367 

Inch. 
0. 

.000100 
.000167 
.000200 
.000133 
.000167 
.000166 
.000200 
.000034 
.000033 
.0(10083 
.000067 
.000083 
.000034 
.000033 
.000100 
.004067 
.001600 
.000766 
.000434 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

•"•■  ••••••• 

Critimate  Btrength. 

General  eumwiafTf, 

■it  per  sqaare  inch  of  original  Motion   pounds..       42,000 

ilflnperinoh  under  stress  at  elaatlo  limit inch..    0.001400 

■trBngUi  per  square  inch  of  original  section pounds..       71,7uO 

)ffiiUafe triple  flexure 


1014 


TESTS   OF   IRON,    STKKL,    AND   OTHER   MATERIAL 


No.  080.  • 

Marks,  Vi.^ 

Length,  6".iK)7. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 


Applied  loadA. 

Comprea- 

alon  per 

inch. 

Snccesaive 

oompreii- 

sionper 

incn. 

Permanent 
set. 

Sacceaaive 

permanent 

set. 

TotaL 

PoundM. 
500 
2,500 
5.000 
7,500 
10,000 
12,500 
15,000 
17.500 
18,000 
18,500 
19.000 
19.500 
20.000 
20,500 
21.000 
21,500 
22,000 
23.500 
26.000 
36,100 

Per  Miiare 
inch. 

Bemat 

Pound§. 
1,000 
5,000 
10.000 
15.000 
20,000 
25.000 
30,000 
35.000 
36,000 
37,000 
38.000 
39,000 
40.000 
41.000 
42.000 
43,000 
44.0Q0 
45,000 
46,000 
72.200 

Inch. 
0. 

.000067 
.000233 
.000400 
.000567 
.000733 
.000900 
.001067 
.001100 
.001133 
.001167 
.001200 
.001233 
.001267 
.001300 
.004067 
.004967 
.  00=^700 
.006000 

Inch. 
0. 

.000067 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000033 
.000033 
.000034. 
.000033 
.000033 
.00<034 
.000033 
.002767 
.000900 
.000733 
.001200 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 

Inch. 
0. 

Initial  load. 

'.006033' 

• 

Elastic  limiL 

Ultimate  atre 

General  summary, 

Elaatio  limit  per  aqaare  inch  ofori/^inal  aectlon poani 

Compresaion  per  inch  ander  atresn  at  elastic  limit ^^ inc 

Ultimate  atrength  per  aqaare  inch  of  original  aectlon poam 

Manner  of  failure 

Specific  gravity 


■HENS  FROM  WeiTWORffl  STEEL  TRONNION  BflOP 


FOR 


10-INCH  STEEL  B.  L.  RIFLE  NO.  1 


1015 


O  Wle^in  Jj.Mfle^^o.  y. 


^T'lmrri/JTV^  Xoop . 


H  Ex  J/.  49  2 
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^8  PBOK  WHITWOSTH  STEEL  TSUHHIOE  HOOP  FOB  la 
IBCR  STEEL  B.  L.  BIFLE  HO.  1. 


W 

^  .25  sqaare  inch. 


No.  2746. 


Incli. 


.  OOOllT 


.  <»0101T 


X1€K> 
HOT 


E317 
m34<3 


ES33 
1€I33 

1317 
17 


00&t33 


O 


ox»jo5 

'^      1«7 


'  0317 


elong»tion 
inch. 


Inch. 
O. 

.000117 
.000116 
.000107 
.000183 

.oooauo 

.000200 

.000034 

.000033 

.O0U05O 

.000007 

.000033 

.0O0U87 

.OOOOM 

.000008 

.OOUOoO 

.000100 

.000100 

.000184 

.000200 

.000250 

.000383 

.000517 

.000533 

.000800 

.000033 

.001034 

.001833 

.002867 

.001833 

.001867 

.002333 

.002500 

.002417 

.002750 

.004133 

.0034 

.0033 

.0033 

.0067 

.0067 

.0063 

.0150 

.0200 


Permanent 
set 

SacceMlre 

pemuwent 

set. 

Inch. 
0. 
0. 

Inch. 
0. 

0. 

0. 

0. 

0. 

a 

.000050 

.000050 

Bemarke. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary, 

Inoli  of  original  section ponnds 

^cUoCorlftlnaTsection........................^ 

do- 

do. 


^»  •^iTSSSn  ai  VuiticYlmlV  : 

^"^^t^iSotof  ruptar« 

^"^f    rnvtare,  V^^  centum  of  original  section 


»k«a 
gehtectioos 


.  m  m  m  ••••••••••< 


>•  ■•••••■•••• 


»••••*  «• •#•••••••••" 


82.960 

39.000 

0.1333 

.001433 

.184 

_.     64.6 

I  inch  flrom  neck 

•  .•....••«••--•••-•••••••  -Siiay 

".40*,  ".13.  ".08,  ".07,  ".06.  "06 
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No.  2747, 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


ToUl. 


Pounds. 

250 

1,250 

2.500 

3.750 

5,000 

0,250 

7,500 

7,750 

8.000 

H,250 

8,500 

8.750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,760 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

14,000 

14,500 

15.000 

15,500 

16,000 

16,500 

17,000 

17,500 

18.000 

18,500 

19,000 

19,500 

20,000 

20,500 

21,000 

21,360 


Per  square 
inch. 


Voundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
."to,  UOO 

31.  OOi) 
32,000 
33.000 
34,000 
35,000 
36.000 
37.000 
38,000 
39, 000 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,0C'O 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
53,000 
64,000 
66,000 
68,000 
60.000 
62,000 
64,000 
66,000 
68.000 
70,000 
72.000 
74,000 
76.000 
78,000 
80,000 
82,000 
84.000 
86,440 


Elongation 
per  Inch. 


Inch. 
0. 

.000117 
.000283 
.000450 
.000617 
.000800 
.000983 
.001000 
.001050 
.001083 
.001133 
.001160 
.001217 
.001260 
.001300 
.001333 
.001383 
.001450 
.001500 
.001600 
.001817 
.002133 
.002683 
. 003167 
.004000 
.004700 
.005833 
.  006750 
.007833 
.008800 
.009833 
.011667 
.014050 
.016333 
.018833 
.021333 
.024167 
.0283 
.0317 
.0350 
.0383 
.0450 
.0500 
.0600 
.0683 
.0883 
.1317 


Sncoessive 

elongation 

per  inch. 


Inch, 
0. 

.000117 
.000166 
.000167 
.000167 
.000183 
.000183 
.000017 
.000050 
.000033 
.000050 
.000017 
.000067 
.000033 
.000050 
.000033 
.000060 
.000067 
.000050 
.000100 
.000217 
.000316 
.000550 
.000484 
.000833 
.000700 
.001133 
.000917 
.001083 
.000967 
. 001033 
.001834 
.002383 
.002283 
.002500 
.002600 
.002834 
.004133 
.0034 
.0033 
.0033 
.0067 
.0050 
.0100 
.0083 
.0200 
.0434 


Permanent 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000017 


Successive 

permanent 

set. 


Inch. 


0. 


.000017 


Bema 


Initial  load. 


Elastic  limit 


Tensile  strei 


General  summary. 

Tensile  strength  per  square  inch  of  original  section poi 

Elastic  limit  per  square  inch  of  original  section 

Elongation  per  inch  after  rupture ; 

Elongation  per  inch  under  strain  at  elastic  limit 

Reduction  in  diameter  at  point  of  rupture '. 

Reduction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture J 

Character  of  broken  surface 

SlongAtion  of  incbsectioDs ".09,  ^42^  ".r 


TESTS   OP  IBON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2748. 

Marks,  "^^JH 

Diameter,  '".564. 

Sectional  area,  .50  square  inch. 


1019 


AppOedlMMls. 

Bloogation 
per  inch. 

SaeceMive 

elonntioD 

per  inoh. 

Permuient 
■et. 

SnooessiTo 

permanent 

■et. 

Hemarkfi. 

ToUL 

Pnnii. 

250 

l.»> 

2,50(t 

3,7:4) 

5,0i4 

4,250 

7,500 

(,<50 

8,000 

8,250 

8.500 

8,750 

1,000 

9.250 

9.500 

«1750 

10,OUO 

11.250 

lis  500 

10.750 

11.000 

11.2S0 

11.500 

11.750 

12.000 

i;250 

i-;5oo 

13.000 

u,soo 

U.0OO 
14.500 
15^000 
li^SOO 
18^  lino 
H.500 
17.S00 

I7,5ai 

18.600 
18.500 

Per  aoaare 
iDch. 

rounds. 
1.000 
5.000 
10,000 
15.000 
20,000 
25.000 
30.000 
31,000* 
33.000 
33.0t0 
34.000 
35.000 
36,000 
37,000 
38.000 
39,000 
40.000 
41,000 
42.000 
43.000 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
50.000 
52.000 
54.000 
56,000 
58,000 
60,000 
62.000 
64.000 
66,000 
68.000 
70,000 
72.000 
74.000 
76.000 
78.000 
79,520 

Inch, 
0. 
.000150 
.000317 
.000483 
.0006.70 
.000817 
.001050 
.UOUOO 
.001167 
.001217 
.001283 
.001333 
.001500 
.001633 
.001833 
.0«I2167 
.  002700 
.003133 
.00.1883 
.004583 
.06M17 
.00«26^ 
.007183 
.008267 
.009517 
.  010417 
.011417 
.  013717 
.  015917 
.018583 
.021167 
.024250 
.0283 
.0.117 
.0350 
.0383 
.0467 
.0533 
.0617 
.0717 
.0917 
.1367 

Inch. 
0. 

.000150 
.000167 
.000166 
.000167 
.000167 
.000233 
.000050 
.000067 
.000050 
.000066 
.000050 
.000067 
.000133 
.000200 
.000334 
.000533 
.000433 
.000750 
.000700 
.00U834 
.OOUKiO 
.000916 
.001084 
.001260 
.000900 
.001000 
.002300 
.002200 
.002666 
.002584 
.003083 
.004060 
.0034 
.0033 
.0033 
.0084 
.0066 
.0084 
.0100 
.0200 
.0450 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  liaiit. 

Tensile  strength. 

.000083 

.000083 

Voooiss" 

.000100 

. 

111  000 

111500 

uino 

General  summary. 

Jj^li ntrtngOk  per  sqnare  inch  of  original  section pounds..      70,520 

^ftic limit  per  sqiiare  inch  of  original  section do...      35,000 

.^^ofUion  per  inch  after  raptor^ inch..      0. 1833 

'JaieMioo  per  inch  nnder  strain  at  elastic  limit do...    .001333 

'^actios  in  diameter  at  point  of  raptare ...do...         .194 

5fJ<Ktloo  In  area  after  raptare,  per  centam  of  orif^inal  section 57.0 

^^■^osofrnptnre I  inoh  from  neck 

jWter  of  broken  snrfsoe silky 

DnCMiooof  in«ha«otioiia ''.43*, 'M6, 'M5. 'M3, 'Ml, ''.U 


1020  TESTS  OF  IBO»,  STEEL,  AND  OTHEB  UATEBIALf 

No.  2749. 

Diamet«r,  "JS64. 

Sectioaal  area,  .2S  sqaare  incb. 


STEEL  SPECIMENS  FROM  HOOPS 


FOR 


10-INCH  STEEL  B.  L.  RIFLE  NO.  1 


1021 


♦-  t. 


\ 


\ 


\ 


r 

t 


"*•* 


s-«Hta  *^'' 


r-^ 


^'     ^^%i 


lO'ty^e&Z^B.Z.Jt^Vl^  ,7y^^2 


^^^-C.^2 


tESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.  1023 

glEEL  SPECDKEHS  PBOM  HOOPS  FOE  lO-DTCH  STEEL  B.  L.  EIFLE 

HO.  1. 

No.  2678. 

Marks,  ^^^-^ 

Diameter,  '^564. 

Sectional  area,  .25.jqaare  inch. 


Applied 


TotiL 


P(mndt, 

2U 

1.2U 

2.500 

I'  3.750 

5^000 

<,250 

7.5W 

8,750 

19,000 

11,250 

12.500 

12,750 

U,000 

13,250 

13,500 

13^750 

liOOO 

14.250 

14,500 

liTSO 

15,000 

15,500 

IIOOO 

11500 

17.000 

17,500 

ja,ooo 

181 SOO 
in  000 
10.500 
20^000 
a;500 

n,wo 

tlSttO 
22.000 
22,500 
23,000 
231500 
24,000 
2i500 
25,000 
23^500 
26^000 
21, 000 


Per  Muare 
incn. 


Pounds. 

1.U00 

6^000 

10.000 

1&.0U0 

ao.000 

25,000 
30,000 
35.000 
40,000 
45.000 
50,000 
51.000 
52,000 
53.000 
54,000 
55,000 
56.000 
57.000 
58,000 
50,000 
00^000 
02.000 
64,000 
66.000 
68,000 
70,000 
72.000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
88,000 
88,000 
90,000 
92,000 
94,000 
96.000 
98,000 
100,000 
102,000 
104,000 
104,240 


Elonntion 
per  incb. 


Inch. 
0. 

.000167 
.000300 
.000560 
.000717 
.000933 
.001133 
.001267 
.001433 
.001067 
.001750 
.001800 
.001850 
.001900 
.001933 
.001967 
.003000 
.002033 
.002100 
.003167 
.005567 
.007338 
.008750 
.010333 
.011833 
.013183 
.014017 
.016683 
.018433 
.020517 
.022500 
.0250 
.0283 
.0300 
.0333 
.0367 
.0383 
.0417 
.0467 
.0517 
.0600 
.0700 
.0867 
.1050 


SaooeMiTe 

eloDgatioD 

per  Inch. 


Inch, 
0. 

.000167 
.000133 
.000260 
.000167 
.000216 
.000200 
.000134 
.000166 
.000134 
.000183 
.000060 
.000050 
.000050 
.000033 
.000034 
.000033 
.000033 
.000067 
.001067 
.002400 
.001766 
.001417 
.001583 
.001500 
.001350 
.001734 
.001766 
.001750 
.002084 
.001983 
.0025 
.0033 
.0017 
.0033 
.0034 
.0016 
.0034 
.0050 
.0050 
.0083 
.0100 
.0167 
.0183 


Permanent 
set. 


Jneh. 

0. 

0. 

0, 

0. 

0. 

.000017 
.00iK)50 
.OOOUSO 
.0UU067 


Suooeuive 

permaneni 

set. 


Remarks. 


Inch. 


0. 


.000017 
.000030 
0. 
.000017 


Initialload. 


Elastiolimli. 


Tensile  strength. 


General  summary, 

FoMile  atreneth  per  sqaai-e  inch  of  original  section ponnds..  104,240 

DiBlie  limit  per  square  inch  of  originu  section do...  58,000 

Doo^joB  per  incn  after  rapture inch..  0.1400 

3(«ati4n  per  inch  under  strain  at  elastic  limit .' do...  .002100 

Moetion  in  diameter  at  point  of  rupture do...  .184 

MiMtioo  in  area  after  rupture,  per  oentamof  original  section 41.9 

wtios  of  mptore 2".  80  from  neck 


.  %, 


\ 


't 


<  I 


JO'iSieeZ  B.  Z.  7tz/te  >7yb.l. 


H  Ex  JI/....49  2 


FESTS    OF    IRON,  STEEL,  AND   OTHEU   MATERIALS. 


1025 


^  ^%^' 


So.  26S1. 


5ter/'.564. 

mal  area,  .25  sqaare  inch. 


led  loads. 

j                                     ■ 

Elon^atioD 
per  inch. 

SacceasiTe 

eloDgalkm 

per  inch. 

PemiaDeni 

act. 

SiiGceaaiTe 

pemiftDeDt 

ee(. 

Per  Miaaro 
incn. 

Remarks. 

Pofinda. 
1,000 
5.000 
10.000 
15.000 
20.000 
23,000 
30.000 
35,000 
40,000 
45,000 
50,000 
51,000 
58,000 
53.000 
54,000 
55,000 
56,000 
57.000 
58,000 
50.000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78.000 
80,000 
82,000 
84,000 

Inch, 
0. 

.000117 
.000300 
.000467 
.000617 
.000783 
.000967 
.001183 
.001300 
.001450 
.001067 
.001683 

Inch. 
0. 

.000117 
.000183 
.000167 
.000150 
.000166 
.000184 
.000166 
.000167 
.000150 
.000217 
.000016 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

luek. 
0. 

Initial  load. 

.001717          .000034 
.  001750           .  000083 

.001800 

.001833 

.006333 

.006733 

.007617 

.00^38 

.009267 

.0U167 

.012750 

.014667 

.016338 

.018383 

.020500 

.022500 

.026000 

.027500 

.030200 

.0133 

.0358 

.0400 

.0450 

.0600 

.0567 

.0667 

.0800 

.1183 

.000060 

.000033 

.004400 

.000500 

.000681 

.000716 

.0110034 

.001900 

.0015K3 

.  001917 

.001066 

.002000 

.002167 

.002000 

.002500 

.002600 

.002700 

.0031 

.0025 

.0042 

.0050 

.0050 

.6067 

.0100 

.0138 

.0383 

ElaaUc  limit. 

• 

• 

•••••••• .•• 

80lOOO 

88,000 

90.000 
92.000 
94.000 
96.000 
97,840 

• 

Tensile  etreiigth. 

GeHtral  summary, 

ii;^li  per  aquam  inch  of  ori^nal  section pounds. .      97.840 

:  per  aqaare  inch  of  originiU  section do...      55,000 

>er  iocti  after  rapture inch..      0.1067 

wrinch  under  strain  at  elaatio  limit T do...    .001833 

I  diameter  at  point  of  rapture do...         .164 

I  area  after  rupture,  percentamof  original  section 49.7 

upture. 8i  inches  Drom  neck 

broken  surface silky 

f  inch  seetioDS ".07,  Ml,  ".38*,  ".20,  ".14,  ".10 

.  Ex.  31 05 


1026         TESTS   OF   IRON,    STEEL,    AND   OTHER    MATERI 

No.  2777. 


Marks,  i<>»«j^ 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


'i> 


Applied  loads. 


Total. 


Poundt. 
250 
1.250 
2,500 
3,750 
6,000 
6,250 
7,500 
8,750 
10,000 
11,250 
12,500 
12,760 
13,000 
13,250 
13,500 
13,750 
14,000 
14.250 
14,500 
14.760 
15.000 
15.500 
10,000 
10,500 
17,000 
17,500 
18.000 
18,500 
10,000 
19.500 
20,000 
20.600 
21,000 
2l..'i00 
22,000 
22,500 
23.000 
23.  500 
24, 000 
21,  500 
25.000 
25,500 
2tt.000 
26,100 


Per  nqnare 
inch. 


Pcund», 
1,000 
5.000 
10.000 
15,000 
20,000 
25.000 
80,000 
35,000 
40.000 
45,000 
60,000 
51.000 
52,000 
53,000 
54,000 
55.000 
56.000 
67,000 
68,000 
60.000 
60.000 
62.000 
61.000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,tK>0 
80.000 
82.000 
84.0(0 
86,000 
88.000 
00.000 

iri.000 

04,0lK) 
06,000 
98,000 
100, 000 
102,000 
104.000 
104,760 


EloDsatioD 
per inch. 


Inch, 

0. 

.000100 
.000207 
.000433 
.000583 
.000750 
.000933 
.001083 
.001233 
.001400 
.001583 
.001617 
.001650 
.001683 
.  001717 
.001750 
.001783 
.001817 
.001867 
.001900 
.002500 
.006833 
.007250 
.008933 
.010450 
.012167 
.013833 
.015700 
.017667 
.019333 
.021333 
.023667 
.026000 
.028367 
.031167 
.  0333 
.0367 

,  .0417 
.0467 
.0533 
.0600 
.0683 
.0H83 
.1133 


SacoeasiTe 

eloDiratioii 

per  inch. 


Inch. 
0. 

.000100 
.000167 
.000166 
.000150 
.000167 
.000183 
.000150 
.000150 
.000167 
.000188 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000050 
.000033 
.000600 
.003333 
.001417 
.001683 
.  001617 
.  001717 
.001600 
.001867 
.001967 
.001666 
.002000 
.002334 
.002333 
.002367 
.002800 
.002133 
.0034 
.0050 
.0050 
.0066 
.0067 
.0083 
.0200 
.0250 


Permanent 
set 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Sucoesiiive 

permanent 

aet. 


0. 


Inch. 


\\ 


Initial  Ic 


Biaatiol 


Tensile 


General  wummarff. 

Specific  irravity *. 

Ifardness  .•• 

Tensile  strength  per  square  inch  of  original  section 

Elastic  limit  per  so  iiai-e  inch  of  original  section..^ 

Kiungatioii  per  inch  after  riiptnre 

Kloiigation  per  inch  under  strain  at  elastic  limit 

KcNlnctinn  in  diameter  at  poiut  of  rupture 

Itoductiou  in  area  after  rupture,  per  centum  of  original  section 

rtiHttion  of  rupture 

Chsiacftir  of  broken  surface 

Elongation  of  inch  aeotioiM ".10;  ".81* 


s  V      V       %    *    .   ^ 


-     1 


\        V 


"  ^  ^/-..  49  2 
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No.  2602. 

h     T|M 

Bter,  ".564. 

mal  area,  .'25  sqaare  inch. 


led  loads. 


Perwraare 
incn. 


1,000 

ft.  000 

10.000 

l^ooo 

20.000 
2S.000 

ao.ooo 

35.000 
40.000 
45.000 
50,000 
51.000 
52.000 
53,000 
54,000 
55,000 
50,000 
57,000 
58.000 
50,000 
00,000 
61,000 
62,000 
63,000 
64,000 
66,000 
68,000 
70.000 
72.000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96.000 
98.000 
100,000 
102,000 
104,000 
106,000 
106,280 


Blonntioii 
permoh. 


0. 

.000167 
.000838 
.000450 
.000633 
.000800 
.000988 
.001150 
.001300 
.001467 
. 001617 
.001650 
.001683 
.001717 
.001733 
.001783 
.  001817 
.001860 
.001883 
.001933 
.001983 
.002017 
.002030 
.010350 
.010683 
.012333 
.014000 
.015283 
.016417 
.018083 
.020000 
.031833 
.023917 
.025833 
.028083 
.  030417 
.0333 
.0367 
.0100 
.0160 
.0500 
.0560 
.0616 
.0683 
.0617 
.1007 
.1288 


SaooeMive 

elonicfttioii 

per  inch. 


IndL 
0. 

.000167 
.000166 
.000117 
.000183 
.000167 
.000183 
.000167 
.000150 
.000167 
.000150 
.000033 
.000038 
.000034 
.000016 
.000050 
.000034 
.000033 
.000033 
.000050 
.000050 
.000034 
.000033 
.008300 
.000333 
.004660 
.001667 
.001283 
.001134 
.001666 
.  001917 
.001833 
.002084 
.001916 
.002250 
.002834 
.002883 
.0034 
.0033 
.0050 
.0060 
.0050 
.0067 
.0066 
-.0134 
.0250 
.0216 


PermMieiit 
set. 


If%eh, 


0. 


.000017 
.000017 
.000017 
.000017 
.000017 
.000017 


000017 


SacoeaslTe 

pernumeiit 

set. 


IndL 


0. 
0. 
0. 

a 

0. 


0. 


Rt^markft. 


Initial  loud. 


000033 


.000016 


BlasUo  limit. 


Tensile  strength. 


General  aumtnarg. 

igth  per  sqoare  ineh  of  orii;inal  section ponnds..    106,280 

per  square  ineh  of  ori^sioal  section do...      63,000 

er  ioch  after  mptare inch..      0.1600 

er  inch  noder  strain  at  elastic  limit do...    .002050 

diameter  at  point  of  mptare do...         .1.14 

area  after  rupture,  per  centum  of  original  section 41.0 

iptore 2  inches  fktnn  n«'ck 

broken  surflMse silky 

'inch  seotloiM ".10.  ".11,  ".12,  ".16,  ".33*,  ".14 
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No.  2603. 

Marks,  ^^^^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch: 


Applied  loads. 


TotaL 


Pounds. 
250 
1,260 
2,500 
3,750 
5,000 
0,250 
7,500 
8.750 
10.000 
11.250 
12.500 
12,750 
13,000 
13,250 
13.500 
13,750 
14,000 
14,250 
14.500 
14,750 
15,000 
16.250 
15.500 
15.750 
16,000 
10.250 
16.500 
•  16,750 
17.000 
17,500 
18.000 
IK,  500 
10.000 
19.500 
20,000 
20,500 
21.000 
21.500 
22,000 
22.500 
23.000 
23,500 
24, 01*0 
24.500 
25,000 
25.500 
26,000 
26.500 
27,000 
27,500 
28,000 
28,500 
28,790 


Per  sqiiaro 
inch. 


Pounds. 

1,000 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

35,000 

40,000 

45,000 

50,000 

51.000 

52.000 

53,000 

54,000 

65,000 

56,000 

57.000 

58,000 

59,000 

•0,000 

61,000 

62,000 

68,000 

04.000 

65,000 

66,000 

67,000 

68,000 

70,000 

72.000 

74,000 

76,000 

78,000 

80,000 

82.000 

84,000 

86,l>00 

88,000 

90,000 

02.000 

94.0tlO 

96,000 

98,000 

100,000 

102,  000 

104,000 

106,000 

108,000 

110,000 

112,000 

114,000 

115, 160 


Elongation 
per  inch. 


Inch. 
9. 

.000100 
.000260 
.000417 
.000583 
.000767 
.000033 
.001100 
.001250 
.001400 
.001567 
.001600 
.001633 
.001683 
.001750 
.001783 
.001817 
.001833 
.001887 
.001900 
.001933 
.001950 
.002000 
.002033 
.002067 
.002100 
.002150 
.004017 
.007533 
.008333 
.000833 
.  011117 
.012500 
.013700 
.015333 
.016833 
.018333 
.020000 
.021833 
.023800 
.025667 
.028083 
.030000 
.0333 
.0307 
.0400 
.0433 
.0467 
.0517 
.0567 
.0667 
.0817 
.1117 


Succeenive 

^lonpation 

per  inch. 


Inch. 
D. 

.000100 
.000160 
.000167 
.000166 
.000184 
.000166 
.000167 
.000150 
.000150 
.000167 
.000033 
.000083 
.000050 
.00U067 
.000033 
.OOOiCM 
.000016 
.000034 
.0000.13 
.UU0033 
.000017 
.000050 

.oooo:<3 

.000034 

.000033 

.000050 

.  002767 

.002616 

.000800 

.001500 

.001284 

.001383 

.001200 

.001633 

.001500 

.001500 

.001667 

.001833 

.001967 

.001867 

.002416 

.  001017 

.0033 

.003< 

.0033 

.0083 

.0034 

.0050 

.0050 

.0100 

.0150 

.0300 


Permanent 
set. 


Inch. 


0. 
0. 

0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Succeaeive 

punuanent 

set. 


Inch. 


0. 


Remark  B. 


Initial  load. 


Elastic  limit. 


Tensile  strength 


General  summary, 

Tonsile  strength  per  sqnare  inch  of  original  section pounds 

KlaMiiclimit  per  square  inch  of  original  section do.. 

Elongation  per  inch  after  rupture inch 

Elou>;a(ion  per  inch  under  strain  at  elastic  limit do. 

K«duclionindiameterat  point  of  rupture do. 

Reduction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture ".05IW>mmid^ 

Character  of  broken  surfiMe silky;  interspersed  with  fine  g 

Elongation  of  iBch  sections ".08,  ".09,  ".22*,  ".2B 
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^^  '%^)t 


No.  2601. 


leter,*  '',565. 

onal  area,  J25  sqaare  incb. 


[>U6d  loads. 


i. 


PerMoara 
inck. 


Pounds. 

1,000 

5.000 

10,000 

15,000 

ao.ooo 

^000 

ao,ooo 

85.000 
40.000 
45.000 
80.000 
5^000 
58,000 
57.000 
66.000 
90,000 
00,000 
61.000 
08.000 
63.000 
64,000 
66.000 
66,000 
68,000 
70,000 
72.000 
74.000 
76,000 
78,000 
80.000 
82,000 
84.000 
86.000 
88,000 
90,000 
92,000 
94.000 
96.000 
98.000 
100.000 
102.000 
104,000 
106.000 
108,000 
110.000 
112.000 
113.1 


SloninitioB 
per  inch. 


Tneh. 
0. 

.000117 
.0002143 
.000450 
.000617 
.000767 
.000933 
.001083 
.001233 
.001400 
.001567 
.001733 
.001767 
.001800 
.001867 
.001883 
.001917 
.001933 
.001967 
.002000 
.002067 
.002100 
.004750 
.009167 
.010200 
.011500 
.012833 
.014333 
.015833 
.017333 
.019000 
.020750 
.022333 
.024167 
.026000 
.028083 
.030667 
.0.333 
.0367 
.0883 
.0417 
.0467 
.0533 
.0600 
.0700 
.0800 
.1233 


Succeiwif'e 

elonjcmtion 

per  inch. 


Inch. 
0. 

.000117 
.000106 
.000167 
.000167 
.000150 
.000166 
.000150 
.000150 
.000167 
.000167 
.000166 
.000034 
.000033 
.000067 
.000016 
.000034 
.000016 
.000034 
.000033 
.000067 
.000033 
.002650 
.004417 
.001033 
.001300 
.OOlS.'tS 
.001500 
.001500 
.001500 
.001667 
.  0017.')0 
.  OOl.'tS:! 
.001834 
.001833 
.002083 
.002584 
.00263:1 
.00.14 
.0016 
.0034 
.0050 
.0066 
.0067 
.0100 
.0100 
.0433 


Permanent 
eet. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Succeanive 

l»eniiuu«rn( 

set. 


Bemarkb. 


Inch. 


0. 


Iniiialload. 


ElaMtlc  limit. 


Tensile  strength. 


General  summarif, 

mgth  p^  square  inch  of  oriefnal  section poonds..    113. 6Sn 

H  per  sqiiAre  inoh  of  orUcinalaection do...      65.000 

per  iseh after  niptare .  .  ..., inch..      0.1467 

per  inch  nndersU^n  at  clastic  limit do...    .Oo2lOU 

in  diameter  at  point  of  mptnre do...         .0&5 

■  srea  after  rupture,  per  centum  of  original  flection 27.6 

roptiire 1".90  from  neck 

f  Noken  surface sUky  center;  fine  prrannlar  at  circurofereace 

>f  inch  sections ".12,  ".28*,  ".15,  ".13,  ".12,  ".08 
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Marks,  '%^)t 

Diameter,  '^564. 

Sectional  area,  .25  square  iucb. 


No.  2743. 


Applied  loads. 


Total. 


PoundM. 
250 
1,250 
2,500 
8.750 
6.000 
0,250 
7,500 
8,760 
10,000 
11.250 
11.500 
11,760 
12,000 
12,250 
12,600 
12,750 
18,000 
13,260 
18.fS00 
18,760 
14.000 
14.250 
14,500 
14.750 
1^000 
16,250 
16,600 
18.000 
18,600 
17,000 
17.500 
18,000 
18,500 
19,000 
10,600 
20,000 
20,500 
21,000 
21,600 
22,000 
22,600 
23,000 
23,500 
24,000 
24,500 
26,000 
26,600 
28,000 
28,600 
27,000 
27.180 


Per  eonare 
iAcn. 


Poundi. 
1,000 
6.000 
10.000 
16.000 
20.000 
26,000 
30.000 
86,000 
40,000 
45^000 
48,000 
47,000 
48.000 
49.000 
50.000 
61.000 
62,000 
63,000 
64.000 
&6,0«0 
68,000 
67,000 
68.000 
60,000 
80.000 
81,000 
82,000 
84.000 
88.000 
88,000 
70,000 
72,000 
74.000 
78.000 
78. 0<iO 
80,000 
82,000 
84.000 
88.000 
K8.000 
00.000 
92,000 
94.000 

08.ooa 

98.000 
100.000 
102.000 
104.000 
108.000 
108.000 
108,840 


EloDfration 
per  inch. 


Inch, 
0. 

.000117 
.000300 
.000433 
.000833 
.000800 
.000983 
.001133 
.  001317 
.001487 
.001500 
.001633 
.001607 
.001617 
.001887 
.001888 
.001717 
.001750 
.001783 
.  001817 
.001867 
.001883 
.001950 
.001983 
.002017 
.002060 
.008000 
.010833 
.011017 
.012600 
.013833 
.016833 
.017000 
.018500 
.020000 
.022000 
.023838 
.026838 
.0283 
.0817 
.0333 
.0360 
.0383 
.0417 
.0487 
.0617 
.0687 
.0887 
.0787 
.0060 
.1188 


Successive 

elongation 

per  inch. 


Inch. 
0. 

.000117 
.000183 
.000133 
.000200 
.000187 
.0U0188 
.000150 
.000184 
.000150 
.000033 
.000033 
.000034 
.000050 
.000050 
.000016 
.0000.14 
.000033 
.000033 
.000034 
.000050 
.800016 
.000087 
.000033 
.000034 
.000033 
.003950 
.004833 
.000884 
.001483 
.001383 
.001500 
.001867 
.001500 
.001500 
.002000 
.001833 
.002000 
.002467 
:0034 
.0016 
.0017 
.0033 
.0034 
.0050 
.0058 
.0060 
.0100 
.0100 
.0183 
.0283 


Permanent 
set. 


Jndu 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Successive 

permanent 

set. 


Inch. 


0. 


Bemarki. 


Initial  load. 


Elastic  limit 


Tensile  ttreagtli 


General  Bummary, 

Tensile  strength  per  Sqnare  inch  of  original  section ponnds. 

Blastiolimitper  so  uare  inch  of  original  section  do.. 

Elongation  per  inon  after  mptare inch 

Elongation  per  inch  under  strain  at  elastic  limit do. . 

Reduction  in  diameter  at  point  of  rupture do. 

Redaction  in  area  after  rupture,  per  oentom  of  original  section 

Position  of  rupture 1".20 

Character  of  oroken  surface 

Elongation  of  inch  sections ".20*.  ".26*.  ".14.  Ml 
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No.  2744. 


^     T«  I 

)ter,  ''.564. 

aal  area,  .25  square  inch. 


iedkMida. 

BlonffAlion 
per  inch. 

SocMMlTe 

elougation 

per  Inch. 

Pemuuient 
•et. 

SaooeMiTe 

pormaoent 

set. 

Remarks. 

Per  aouare 
incb. 

Poundi. 
1,000 
5.000 
10,000 
15.000 
20.000 
£i,000 
30.000 
35.000 
40.000 
45.000 
50.000 
51,000 
52,000 
53.000 
54,000 
55  000 
66.000 
57.000 
5P.OO0 
50.000 
00.000 
61.000 
02,000 
63,000 
64,000 
65,000 

Inek. 
0. 

.000133 
.000317 
.000467 
.000633 
.000600 
.000067 
.001133 
.001333 
.001483 
.001667 
.001700 
.001733 
.001767 
.001800 
.001833 
.001807 
.001883 
.00l0;i3 
.001067 
.003017 
.002033 
.002083 
.002117 
.002167 
.002200 
.002500 
.002083 
.005200 
.007033 
.008067 
.010750 
.012333 
.013667 
.015000 
.010667 
.018333 
.020000 
.021833 
.024167 
.026000 
.028000 
.0300 
.0333 
.0367 
.0383 
.0433 
.0483 
.0617 
.0000 
.0717 
.0017 

Inek, 
0. 

.000133 
.000184 
.000150 
.000166 
.000107 
.000107 
.000166 
.000200 
.000150 
.000184 
.000033 
.000033 
.000034 

.oooo:{3 

.00003:1 

.0000:14 

.000016 

.000050 

.000034 

.000050 

.000010 

.000050 

.000034 

.000050 

.00003:1 

.000300 

.000183 

.002517 

.001833 

.001634 

.002083 

.001583 

.001334 

.001333 

.001067 

.001666 

.001667 

.001833 

.002334 

.001833 

.002000 

.0020 

.0033 

.0034 

.0010 

.0050 

.0050 

.0034 

.0083 

.0117 

.0200 

Inch. 
0. 
0. 
0. 
0 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ifteh. 
0. 

iDitial  load 
EUstIc  liinit. 

Tensile  itreni^h. 

- 

•  ••••  .••••• 

06.000 

67,000 

68.000 

70.000 

1        72.000 

74,000 

76.000 

78,000 

80.000 

82,000 

84.000 

86.000 

88.000 

00.000 

02.000 

04.000 

06.000 

08.000 

100,000 

102.000 

104.000 

106.000 

108,000 

110.000 

112,000 

113,020 

General  eummary, 

Bfth  per  aqaare  loch  of  oricinal  section pounds. 

. prr  M|a*f«  inch  of  oti^nal section do.. 

Der  incn  after  ruptare inch. 

wrinch  under  strain  at  elastic  limit do.. 

I  diameter  at  point  of  mptnre do.. 

I  area  after  mp tare,  per  centum  of  original  section 

uptore ''.05  from  nnclc;  oblique 

'  broken  surface silkv ;  traces  of  t^tuiulauon 

if  inch  lectkMM ".20*,  'M3,  ".07,  ".06,  ".08,  ".00 


113.020 

65.000 

0.1150 

.002200 

.114 

30.4 


c 


.»  / 


-i      { 


9  ,,M^.M0 


.2. 


\S 
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No.  2775. 

k8,10?;a 

Deter,  ".56^ 

iouBl  area,  .25  square  incb. 


plied  loads. 


[«. 
9 
9 
i 

9 
0 
0 
0 
0 
0 
0 
0 
0 

19 

iO 

» 

N 

n 

M 
10 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
M 

oo 
» 


Per  nquare 
ioen. 


Paundi. 
1,000 
S.O0O 
10.000 
IS.  000 
20.000 
2S.000 
90.000 
35.000 
40,000 
4&,0U0 
50.000 
51.000 
52,000 
53,000 
54,000 
56.000 
58,000 
57.000 
58.000 
50,000 
80.000 
82,000 
84.000 
88,000 
89,000 
70,000 
72,000 
74.000 
78,000 
78.000 
80.000 
82,000 
84.000 
88,000 
88.000 
90.000 
02.000 
M.000 
08.000 
M,000 
98,320 


ElongAtion 
per  mob. 


Inek. 
0. 

.000100 
.000287 
.000433 
.000583 
.000760 
.000017 
.001083 
.001233 
.001400 
.001587 
.001600 
.001850 
.001683 
.002387 
.004283 
.008000 
.007500 
.008000 
.008583 
.000417 
.011133 
.012783 
.014500 
.018333 
.  018187 
.020200 
.022500 
.024417 
.026087 
.0300 
.0333 
.0350 
.0383 
.0450 
.0500 
.0650 
.0087 
.0800 
.1067 
.1200 


SocoeealTe 

elonfn^tion 

per  ioch. 


Inch. 
I 

.000100 
.000187 
.000168 
.000150 
.000187 
.000107 
.000168 
.000150 
.U00167 
.000167 
.000033 
.000050 
.000033 
.000884 
.001018 
.001717 
.001500 
.000500 
.000583 
.000634 
.001718 
.001850 
.001717 
.001833 
.001834 
.002033 
.002300 
.001917 
.002250 
.003333 
.0033 
.0017 
.0033 
.0087 
.0050 
.0050 
.0117 
.0133 
.0287 
.0133 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
-.000033 


Sacoesaive 

permanent 

set 


Remarks. 


0. 


Inch. 


-.000033 


Initial  load. 


Elastic  limit. 


Tensilo  strength. 


General  sumnuiry, 

tnn^h  per  aqnare  incb  of  original  section pounds..      08,320 

ait  per  aanare  inch  of  original  section do  ..      53.000 

Ml  per  inen  after  rnptnre inch..      0.1817 

mpwtnch  under  strain  at  elastic  limit do...     .001683 

B  tn  diameter  at  point  of  rupture do...         .154 

D  in  area  after  rupture,  per  centum  of  original  section 47.2 

of  mptare 1''.  28  from  neck 

rof  broken  surface silky 

mofinehaectioiw ".10,  ".13. 'M5,  MO,  ".32».  ".23* 


V 


'.  \ 


^  i   ^* 


\ 


\ 


/ 


0   — «-^# 


*-^-    # 


^ 
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No.  2682. 

Marks,  \^'^ 

Diameter,  ".5M. 

Sectional  area,  .25  square  inch. 


ippUedkMds. 

per  inch. 

SoeoeatiTe 

•lonnition 

permch. 

Pemianent 
set. 

Saocesaive 

permanent 

aet. 

Remarka. 

• 

TotiL 

PeraqiiAre 
ineh. 

250 

/tso 

ISlOOO 

Poundi. 

1,000 

5.000 

10,000 

16.000 

ao,ooo 

29^000 
80,000 
35.000 
40^000 
4fiCO0O 
50,000 
51,000 
52,000 
63,000 
54,000 
55.000 
56.000 
57.000 
58.000 
56.000 
60,000 
61,000 
68.000 
63,000 
64,000 
66,000 
66,000 
68.000 
70,000 
72.000 
74,000 
76,000 
78.000 
80^000 
82.000 
84.000 
86.000 
88.000 
90,000 
92,000 
94.000 
96.000 
98.000 
100,006 

loaiooo 

104.006 
106,000 
108^000 
106,120 

Inch, 
0. 

.000117 
.000283 

.000467 

.000660 

.000817 

.001000 

.001183 

.001360 

.001500 

.001683 

.001700 

.001733 

.001767 

.001817 

.001850 

.001900 

.001983 

.001950 

.002000 

.002066 

.002100 

.002217 

.002383 

.003717 

.003667 

.005783 

.007667 

.009283 

.010050 

.012533 

.014383 

.016000 

.018000 

.019633 

.022000 

.024167 

.026517 

.028917 

.0817 

.0350 

.0367 

.0417 

.0467 

.0533 

.0617 

.0717 

.1063 

.1117 

Ineh, 
0. 

.000117 
.000166 
.000184 
.000183 
.000167 
.000183 
.000183 
.000167 
.000150 
.000183 
.000017 
.000038 
.000034 
.OOOOGO 
.000033 
.OOOOJO 
.000033 
.000017 
.000050 
.000650 
.000050 
.000117 
.000166 
.000334 
.000960 
.002116 
.001884 
.001616 
.001667 
.601583 
.001800 
.001667 
.002000 
.001833 
.002167 
.002167 
.002350 
.002400 
.002783 
.0033 
.0017 
.0050 
.0050 
.0066 
.0084 
.0100 
.0316 
.0084 

Ineh. 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elaatio  Umit. 

* 

\ 

V 

Vifiso 

w 

^  7,500 
1^750 
10.000 
11.230 
12,500 
12,750 
IJ^OOO 
12,250 
12,500 
12,750 
14,000 
14,290 
14.500 
14,750 
U.0OO 
15,250 
15^500 
15^750 
1^000 
U.250 
111560 
17,000 
17,500 
1^100 
11,560 

* 

TenaUeatreogfh. 

111  000 

iiisoo 

1  211010 

211500 
2L100 

;  21.560 

22,010 

2^500 
22.000 
22.500 

Km 

2iS00 

2^000 

• 

Tt,t» 

General  eummarjf, 

jKS^r?^"::--;;::-::;-;::::;::::::::::::::::::::™^^^  ^ 

TwifleiOxeogthper  aqnftre  inch  of  original  aection ponnda..    108,120 

fMte Uaiit per  aooare inch  of  oricinal  aection do...      61.000 

w|ttion  per  inch  after  mptnre inch..      0.1650 

A«itt2ooper  inch  nnderatrain  at  elaatio  Umit do...     .002100 

JMaetioa.  fB  diameter  ftt  point  of  mptare do...         .164 

Mveiioa  in  area  after  rupture,  per  oeutum  of  original  section 49.7 

*odtioD  of  rupture 1".20  from  neck 

llMneOer  of  broken  anrface •>lky 

3M6stiMi  of  inch  aectioDa "14.  "15.  ".11,  'MO,  '.21,  ".38* 


"^?eeZ:B.j:.Jia^  ,yf2, 
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No.  2679. 

rks,  "tV 

meter,  ''.664. 

tional  area,  .25  sqaare  inch. 


EloogAikm 
per  inoh. 

Snoceesive 

eloBgstion 

per loch. 

PermMMot 
nek 

Snocessive 

permanent 

•et. 

Ineh. 
0. 

Itemarks. 

•L 

Per  Mmare 
inch. 

ndi. 

ISO 

2S0 

PoMMb. 
1,000 
5,000 
10,000 
15,000 
20,000 
26^000 
30,000 
35,000 
40,000 
45.000 
50,000 
51,000 
62,000 
53.000 
54,000 
56,000 
56,000 
57,000 
68.000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
60,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92.000 
94,000 
96.000 
08,000 
100,000 

102,000 

Inch, 
0. 
.000100 
.000267 
.000450 
.000600 
.000767 
.000933 
.001100 
.001267 
.001433 
.001633 
.001683 
.001733 
.001750 
.001800 
.001900 
.002333 
.002833 
.003833 
.006333 
.007417 
.008383 
.010000 
.011667 
.013333 
.015033 
.016833 
.018017 
.031000 
.023000 
.0250 
.0283 
.0317 
.0350 
.0367 
.0383 
.0450 
.0500 
.0550 
.0633 
.0767 
5   .1050 
\   .1250 

Inch. 
0. 

.000100 
.000167 
.000183 
.000150 
.0U0167 
.000166 
.000167 
.000167 
.000166 
.000200 
.000050 
.000050 
.000017 
.000050 
.000100 
.000433 
.000500 
.001000 
.002500 
.001084 
.000966 
.001617 
.001667 
.001666 
.001700 
.001800 
.002084 
.002083 
.002000 
.0020 
.0033 
.0034 
.0033 
.0017 
.0016 
.0067 
.0050 
.0050 
.0083 
.0134 
.0283     ) 
.0200     5 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

InltUlUMd. 
Elastic  Umit. 

Tenaile  strength. 

soo 

no 

9» 

v» 

MO 

760 

NO 

?so 

soo 

750 

NO 

?so 

soo 

7S0 

IN 

2S0 

i 

m 

790 

NO 

m 

m 

m 
m 

9N 

m 
m 
m 

m 

9N 

.NO 
.NO 
NO 
Me 
NO 
NO 

^••••- 

ooo 

500 

NO 

soo 

GenertU  Bummarjf. 

iitreDgtb  per  square  ineh  of  original  section pounds..    102,000 

hmit  per  square  inch  of  original  section do...      54,000 

Uao  per  incn  after  rupture inch..      0.1583 

iooiMrincb  under  strain  at  elastio  limit do...    .001800 

<»  ladiameter  at  poitttof  mptnre do...         .144 

OB  ia  area  after  rupture,  per  centum  of  original  section 44.  Q 

I  of  rapture ".65  from  n«*rk 

er  of  broken  snrfsoe .* silky 

iMofinohsectioiia ".12,«.ia,".ll,«.U,«.12.  ".82* 


1038         TESTS   OF   IRON,    STEEL,    AND   OrHER   MATERIALS 

No.  2695. 

Marks,  ^^^^'^ 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


ToUL 


Poundt, 

250 

1.260 

2,500 

8,760 

6,000 

0,250 

7,500 

8,750 

10.000 

11,260 

12.500 

12,760 

13.000 

13,200 

13,600 

13,760 

14,000 

14.250 

14,500 

14,750 

15,000 

15.500 

16,000 

16.500 

17,000 

17,500 

18,000 

18,500 

10.000 

10.500 

20,000 

20.500 

21,000 

21.500 

22,000 

22,500 

23.000 

23,600 

24,000 

24.500 

26,000 

25,500 

26,000 

26,500 

26,610 


Per  Miiftre 
incn. 


PoundM, 

1,000 

6,000 

10,000 

15^000 

20,000 

25,000 

80,000 

86,000 

40,000 

45,000 

60,000 

61,000 

62,000 

63,000 

54,000 

65,000 

66,000 

67.000 

68,000 

50,000 

60,000 

62,000 

64.000 

66,000 

68,000 

70.000 

72,000 

74,000 

76,000 

78,000 

80,000 

82,000 

84,000 

86.000 

88,000 

00,000 

92,000 

04,000 

06,000 

08,000 

100.000 

102,000 

104,000 

106,000 

106,440 


Elonntion 
permoh. 


Inch, 
0. 

.000183 
.000800 
.0U0483 
.000667 
.000888 
.001017 
.001188 
.001350 
.001500 
.001683 
.001717 
.001738 
.001767 
.001817 
.001807 
.001883 
.001950 
.002033 
.002317 
.003633 
.004917 
.006500 
.008167 
.009667 
.011500 
.013017 
.014867 
.016500 
.018117 
.020000 
.022000 
.024000 
.026500 
.029167 
.0317 
.0350 
.0383 
.0417 
.0467 
.0517 
.0567 
.0667 
.0850 
.1033 


SacoMftive 

eloDffatioD 

perinch. 


Ineh. 
0. 

.000133 
.000167 
.000183 
.000184 
.000166 
.000184 
.000166 
.0U0167 
.000150 
.000183 
.000034 
.000016 
.000034 
.000050 
.000050 
.000016 
.000067 
.000088 
.000284 
.001216 
.0013K4 
.001583 
.001667 
.0015UO 
.001833 
.001617 
.001850 
.001633 
.001617 
.001883 
.002000 
.002000 
.002500 
.00-3067 
.002538 
.0033 
.0033 
.0034 
.0050 
.0050 
.0050 
.0100 
.0183 
.0183 


Penn«neiit 
set. 


Socceeaire 
pennaneoi 
.   set. 


Bemarl 


Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000017 
.000017 


0. 


In^ 


.000017 


0. 
0. 


luitUl  load. 


Blastlo  Umii. 


Tenaile  strengtl 


General  enmmarjf, 

Speciflo  grmyity 

HardnesN 

Tenaile  atrength  per  aquareincb  of  original  section w poandi 

Elastic  limit  per  aouare  inch  of  original  aeotion do. 

Elongation  per  inon  after  rapture ind 

Elongation  perinch  under  strain  at  elastic  limit .*. do. 

Koduotionin  diameter  at  point  of  rupture do. 

Reduction  in  area  after  rupture,  per  centum  of  original  aection 

Position  of  rupture ".15  from  mid 

Character  of  broken  snrfkoe 

Elongation  of  inch  aeotUnia ".10,  'Ml,  ".14,  ".2 


s. 


no  "<J}5^^^^.  l^.Jd^le  .JTo.  2 


e 
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No.  2745. 

Marks,  ^^^ 

Diaineter/''.564. 

Sectional  area,  .25  sqaare  inch. 


1     Applied  loads. 

Elonntion 
per  inch. 

SacoeMire 

elonsation 

per  inch. 

Penn*nent 
set. 

t           r 

SuooeftsiTe 

penn«nent 

set 

Remwks. 

Total 

Per  aaaare 
inch. 

hindt. 
250 
1.250 

1750 
5.000 

1.000 
5,0uO 
10,000 
15,04^ 
20,000 
29,000 
30,000 
35k  000 
40.000 
4.\000 
50,000 
51.000 
52.000 
63.000 
54.000 
56.000 
56.000 
57.000 
58.000 
50.000 
60,000 
62.000 
64.000 
06.000 
68.000 
70,000 
72,000 
74.000 
76,000 
78.000 
80,000 
82,000 
84.000 
86.000 
88.000 
00,000 
02.000 
04.000 
06.000 
08.000 
86,320 

A 

.000133 
.000300 
.000467 
.000660 
.000817 
.000063 
.00U67 
.001883 
.001600 
.001667 
.001700 
.001733 
.001750 
.001783 
.001817 
.001850 
.001883 
.010000 
.010317 
.011050 
.012563 
.014250 
.016083 
.017833 
.020000 

.024500 

.026667 

.029083 

.0317 

.0350 

.0367 

.0417 

.0483 

.0533 

.0600 

.0683 

.0833 

.1067 

.1350 

Ineh. 
0. 

.000133 
.000167 
.000167 
.000183 
.000167 
.000166 
.000184 
.000166 
.000167 
.000167 
.000033 
.000033 
.000017 
.000033 
.000034 
.000033 
.000033 
.008117 
.000317 
.000733 
.00153.1 
.001667 
.001833 
.001750 
.002167 
.002333 
.002167 
.002167 
.002416 
.002617 
.003:i 
.0017 
.0050 
.0066 
.0050 
.0067 
.0083 
.0150 
.0234 
.0283 

Inek. 
0. 
0. 
0. 
0. 
0. 
0. 
A 
0. 
0. 
0. 
0. 

Ineh. 
0. 

InitUlloftd. 

1 

7,500 

1.750 

10.000 
11.250 
12,500 
12,750 
13.000 
13,250 
13.500 
13,750 
14,000 
14,250 
11.500 
14.750 
15,000 
15.500 
11.000 
1^500 
17.000 
17,500 
ID.OOO 
1^500 
10,000 
10,500 
20,000 
20,500 
21.000 
21.500 
211000 
22,500 
23.000 
23.500 
24.(00 
24.5flO 
21.560 

Elastic  limit 

. 

1 

' 

1 

Tensile  strenKth. 

General  summarif. 

2|[i>ibitreD}rth  per  square  inch  of  original  section pounds..      08,320 

^■■tie  Kail  per  sqaare  inch  of  original  section do...      67,000 

f<««ittoB  per  inch  alter  mptare Inch..      0.1450 

«>««ttion  per  Inch  ander  strain  at  elastic  limit , do...    .001883 

nAtttioB  ia diaoMter  at  point  of  mpture do...         .084 

^octioB  in  area  after  roptore,  per  centum  of  original  section 27. 6 

f^iiB  of  mptnre 1".50  ftt)m  neck 

Cfaneter  of  broken  surface,  granular,  50  per  centum ;  silky,  60  per  centum  ;  opened  fine  cracks  in 

^u^SiM  of  stem. 

Bt^MJ^ap  f|#l«4»h  99C  ttolM      ,.ijiiiiiiii'  I  III  .00,     'Xl,    •14,     •iv,     .m  ,     .19 


20  "iSi&eZ  £.  2..  JtT^/^  JTo.  2 
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No.  2615. 

^    TiM 

deter,  ".564. 

ional  area,  .25  square  inch. 


fpUedkiAds. 


ii. 

iO 

iO 

10 

iO 

« 

« 

iO 

0 
0 
0 

« 
• 

9 
0 
0 

I 
» 

9 
J 
} 


» 
0 
I 

0 
0 
0 

I 

0 
9 
9 
0 
0 
« 
0 

I 
I 
I 

9 
9 

0 
» 


PerMoare 
incu. 


FoundM. 
l.UK) 
5.000 
10,000 
l.'i  ()00 
20  000 
25  '>00 
30  000 
35  000 
40.000 
45.  JOO 
5C.0OO 

51  000 

52  000 
53.000 
54  OOO 
55.000 
54S.0OO 
57,000 
5R,000 
50,000 
60,000 
61.0U0 
02.000 
83.000 
04.000 
05.000 
06,UOO 
68  OUO 
7U  000 
72  UOO 
74,000 
7«.  CMIO 
78.000 
80,4iUO 
tTAOOO 
84  000 
8li.iMH) 
88,000 
90,000 
92,000 
94.000 
06,000 
96.000 

100.000 
102,000 
104,000 
106,000 
107,200 


Elongation 
per  inch. 


Inch. 
0. 

.000083 
.000250 
.000417 
.000583 
.000733 
.000900 
.001067 
.  001250 
.001417 
.001600 
.001633 
.001683 
.001717 
.001750 
.001783 
.  001817 
.001850 
.001883 
.001017 
.001967 
.002000 
.002033 
.002083 
.010167 
.010667 
.010917 
.012167 
.013667 
.015333 
.OITOOO 
.018750 
.021083 
.0217 
.0233 
.  0267 
.0300 
.  0:{3:i 
.0867 
.0400 
.U433 
.0467 
.0500 
.0550 
.0067 
.0733 
.083;^ 
.r350 


Successive 

elonfTfttion 

per  inch. 


Inch. 

0. 

.000083 
.000167 
.000167 
.000160 
.000150 
.000167 
.000167 
.000183 
.000167 
.000183 
.000033 
.000050 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 

.  .000050 
.0000:^3 
.  OOOO.tIt 
.000050 
.008084 
.000500 
.000250 
.001250 
.001500 
.001666 
.001667 
.001750 
.002333 
.000617 
.0016 
.0034 
.0033 
.0033 
.0034 
.0033 
.0933 
.0084 
.0033 
.0050 
.0117 
.0066 
.0100 
.0517 


Permanent 
set. 


inc/i. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Successive 

permanent 

sot. 


Inch. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Geiural  summary, 

eagth  peraqoare  inch  of  original  section pounds..    107,200 

itper  sauare  inch  of  origins! section do  ..      03.000 

per  inch  afl^r  rupture inch..      0.1783 

per  inch  under  strain  at  elastic  limit do...    .002083 

D  diaii.erer  at  point  oi  mptare do...         .134 

narea  after  mptare,  per  centum  of  original  section 41.9 

roptore 2". 05  from  neck 

r  broken  anrfisce silky 

►f  inch  aectiona ".12,  ".36*.  ".21,  ".16,  ".13,  ".10 

Ex.  31 66 


1042         TESTS   OF    IRON,    STEEL,    AND   OTHER   MATERIALI^ 

No.  2822. 

Marks,  ^^^'^J' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Poundi. 

250 

1.250 

2,500 

3,750 

5,000 

6,2n0 

7,500 

8,750 

10,000 

11,250 

11,500 

11,750 

12.000 

12,250 

12.500 

12,750 

13,000 

13, 250 

13,500 

13, 750 

14, 000 

14, 250 

14,500 

14,750 

15, 000 

15,250 

15,  500 

15,750 

16,000 

16,500 

17.000 

17.500 

18, 000 

18,  .'iOO 

19,000 

19,500 

20.  000 

20,  5(10 

21,  OOO 
21,500 
2*2.  UOO 

22,  500 
23.000 
23,500 
24,000 
24, 500 
25,000 
25.  500 
26,000 
26,500 
27,000 
27, 390 


Per  square 
incn. 


Pounds. 
1.000 
5. 000 
10, 000 
15, 000 
20,  000 
25.000 
30,000 
35,  000 
40.000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52.000 
53,  000 
54,000 
55.000 
56.  000 
57, 000 
58,000 
59,000 
60. 000 
61,000 
6J,  000 
63, 000 
64, 0(»0 
60,000 
68.  000 
70.  000 
72. 000 
74. 000 
70.000 
7H,  000 
80,000 
8*_'.  000 
84.  000 
86,  000 
8A,  000 
90,  two 
92,  000 
04,  000 
90,  000 
98.  000 
loo,  0(0 
102, 000 
104,000 
lOG.  000 
108.  000 
109, 560 


Elongation 
per  inch. 


Inch. 


0. 


.000100 
. 000283 
.000450 
. 000633 
. 000800 
.000967 
.001117 
. 001283 
.  001433 
.001467 
.001517 
. 001550 
. 001600 
. 001633 
. 001667 
.001683 
.001717 
.001767 
.001800 
. 001833 
.001807 
.001917 
.001950 
.  00l98:i 
. 002017 
. 002050 
.  OO-il.'iO 
.  006607 
.  008H50 
. 010000 
.011500 
.013000 
.  014.V00 
.01.^917 
. 017383 
.019107 
.  0i'0M67 
.  022(507 
. 024750 
.  02(3^67 
.  OHOO 
.  0333 
.  0:{G7 
.0383 
.  0433 
.0467 
.  0517 
.0000 
.0(567 
.  0800 
.1133 


SnccessiTe 

elongation 

per  inch. 


Inch. 
0. 

.000100 
.000183 
.  000167 
.  000183 
. 000167 
.  000167 
. 000150 
. 000166 
.000150 
.  000034 
.  000050 
.  000033 
.  000050 
.  000033 
.  000034 
. 000016 
.  000034 
. 000050 
. 000033 
. 000033 
. 000034 
. 000050 
. 000033 
. 000033 
. 000034 
. 000033 
.000100 
.004517 
.002183 
.001150 
.001500 
.001500 
.001500 
.001417 
. 001466 
.001784 
.001700 
.001800 
. 002083 
.002117 
.003133 
.  0033 
.0034 
.0010 
.  0050 
.  0034 
.  OOJO 
.  0083 
.0007 
.0133 
.0333 


Permanent 
set. 


Siicc©8f»ire 

permanent 

set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


0. 


Reznar! 


Initial  load. 


ElasticliiDit 


Tensile  stren 


General  summary. 

Specific  (H^vity 1 

IiardnesB 

Tensile  strength  per  sqaare  inch  of  oripnal  section poun 

Elastic  limit  per  tmuaro  inch  of  originalsectiou d 

ElonKatiou  per  incli  aft«r  rapture in 

Klonfi^ation  per  inch  under  strain  at  elastic  limit «1 

Reduction  in  diamet-er  at  point  of  rupture  <] 

K«Mluction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture 2J  inci 

C  haracter  of  broken  surface ' 

EloDKatiou  of  inch  sectiona ".13,  ".23,  ".47*,' 


:Zo  "iSi&eZ  S.  X.  Sz/Ze^  ^JTb.  2. 
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No.  257G. 

Marks,  ^^^i^' 

Diameter,  ''.564. 

Sectional  area,  .25  square  incb. 


Applied  loads. 


Total. 


Poundt. 
250 
1,250 
2,500 
3,750 
5,000 

i,m 

7.500 
8,750 
10,000 
U,U 
12.500 
12,750 
13.000 
13,2oO 
13.500 
13.750 
14,000 
14,250 
14,500 
14,750 
15^000 
IS;  250 
15,500 
15,750 
UlOOO 
It.  250 
It,  500 
It.  750 

17,000 

17,250 

17,500 

l^OOO 

1^500 

1S15W 

19,500 

20,000 

21^500 

21.000 

21,500 

SlOOO 

22;  500 

3.00O 

23,500 

24,000 

2iS00 

25.500 

25^500 

211000 

211500 

27,600 

!7,1M 


Per  sqaare 

iDCD. 


Poundg. 
1,<)00 
5,000 
10,000 
15,000 
20.000 
25,000 
30,  0(10 
^5,000 
40,000 
45, 000 
50,000 
51,000 
52,000 
53,000 
S4,000 
55,000 
56.000 
57,000 
58,000 
59,000 
60.000 
61,000 
62,000 
63.000 
64,000 
65,000 
66,000 
67,000 

68,000 

69.000 

70,000 

72.000 

74,000 

76,000 

78,000 

80,000 

82,000 

84.000 

88,000 

88,000 

90,000 

02,000 

04,000 

96,000 

98,000 

100,000 

102,000 

104,000 

106,000 

108,000 

108,720 


Elonj^tion 
per  iDcb. 


Inch. 

.000150 

.000267 

.000417 

.000567 

.000750 

.000933 

.001100 

. 001250 

.001433 

.001600 

.001633 

.001667 

.001700 

.001717 

.001767 

. 001817 

.001850 

.001883 

.001917 

.001967 

.002000 

.002033 

.002083 

.002117 

.002150 

.002183 

.002233 

.002300 

.013667 

.  014167 

.014733 

.016500 

.017833 

.019583 

.0208 

.0233 

.0250 

.0267 

.0283 

.0333 

.0350 

.0383 

.0417 

.0450 

.0483 

.0517 

.0567 

.0650 

.0800 

.1067 

.1283 


Saccesaive 

elongation 

per  inch. 


Inch. 
0. 

.000150 
.000117 
.000150 
.000150 
.000183 
.000163 
.000167 
.000150 
.000163 
.000167 
.000033 
.000034 
.000033 
.000017 
.000050 
.000050 
.000033 
.000033 
.000034 
.000050 
.000033 
.000033 
.000050 
.000034 
.000033 
.000033 
.000050 
.000067? 
.011367  5 
.000500 
.000566 
.001767 
.001333 
.001750 
.001217 
.0025 
.0017 
.0017 
.0016 
.0050 
.0017 
.0033 
.0034 
.0033 
.0033 
.0034 
.0050 
.0083 
.0150 
.0267 
.0216 


Permanont 
sot. 


0. 
0. 
0. 
0. 
0. 
0. 

a 


Inch. 


SuoceMive 

permanent 

set. 


0. 


Inch. 


Bemarks. 


Initial  load. 


Elaatio  limit 


Tensile  strength. 


General  eummarif, 

itrenKth  per  sqaare  inch  of  original  section pounds..  108,720 

Jjxtie limit  per  sqoare  inch  of  originarsection .do...  J^-JJU 

S«Kition  per  inch  after  mptare inch..  O-IJJJ 

KlonisaUon  per  inch  under  strain  at  elastic  limit do...  'W^'^w 

f«4iietioD  hi  diameter  at  point  of  mptnre do...  ^094 

«l!SSi*itellS5£^.v:::::::::^ 


.-c. 


I 

*■     il 


:fO"  iSi^7^:B.  J^.  i^^J^  ^TTo 


C 
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No.  2680. 

Marte,  '%^)^* 

Diameter,  ''.564. 

Sectional  area,  .25  square  incb. 


Applied  loads. 

Elonf^tion 

Total 

Per  SQuare 
incli. 

per  inch. 

\ 

*  Pounds. 

Pounds. 

Indi. 

1          250 

1.000 

0. 

1,250 

5.0G0 

.000100 

2.500 

10,000 

.000283 

1     11.750 

15,000 

.000483 

5,000 

2f.,000 

.000633 

6,250 

25,000 

.000800 

7,500 

30,000 

.000930 

1     8,750 

35,000 

.001133 

10.000 

40.000 

.001300 

11.250 

45.000 

.001467 

12,500 

50,000 

.001617 

12,750 

51,000 

.001650 

13,000 

52.000 

.001700 

13.250 

53.000 

.001733 

13,500 

54.000 

.001750 

13,750 

55,000 

.001800 

14,000 

5C.000 

.091817 

14,250 

57,000 

.001867 

14,500 

58,000 

.001900 

14,750 

50,000 

.001933 

1   15,000 

CC.OOO 

.001950 

15,250 

61,000 

.002000 

15,500 

62,000 

.002033 

15^750 

C3.000 

.002083 

18,000 

64,000 

.002133 

16.250 

65.000 

.003667 

IS,  500 

66.000 

.006500 

17,000 

68,000 

.008333 

i   17,500 

70.000 

.010000 

;  i8.eoo 

72,000 

.011517 

18.500 

74.000 

.012833 

19,000 

7b,  000 

.014283 

19,500 

78.000 

.015067 

20,000 

80.000 

.017433 

20.500 

8*?.  000 

.019563 

21,000 

84.000 

.021333 

31.500 

ft>,000 

.023333 

22,000 

8«.000 

.0250 

22,500 

90,000 

.0283 

23,000 

VI,  (m 

.0317 

23,500 

»^<.000 

.0350 

24,000 

M.00O 

.0367 

H500 

9c,  000 

.0383 

25,000 

JOi'.OOO 

.0433 

^500 

io:,ooo 

.0467 

28,000 

l&I.OOO 

.0517 

ai500 

IOC.  000 

.0617 

27.000 

108.000 

.0717 

27,500 

11C>.  000 

.1017 

1 

27,510 

110,040 

.1117 

Saocesidve 

eloDfcation 

per  inch. 


/neA. 
0. 

.000100 
.000183 
.000200 
.000150 
.000167 
.000150 
.000183 
.000167 
.000167 
.000150 
.000033 
.U00050 
.000033 
.000017 
.000050 
.000017 
.000050 
.000033 
.000033 
.000017 
.000050 
.Q00033 
.000050 
.000050 
.001534 
.002833 
.001833 
.001667 
.001517 
. 001316 
.001450 
.001684 
.001466 
.002150 
.001750 
.002000 
.001667 
.0033 
.0034 
.0033 
.0017 
.0016 
.0050 
.0034 
.0050 
.0100 
.0100 
.0300 
.0100 


Permanent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sacceasire 

permanent 

set. 


Inch, 


0. 


Bemarks. 


Initial  load. 


Elastic  limit. 


Tensile  slrcDgtb. 


General  summary . 
'SwoflejjTSvU^ 7.8370 

iJ*™BMS * 24.KJ 

Jitiiuile strength  por  square  inch  of  orifdoal  section pounds.,     liu. <4o 

^^*tie  limit  per  square  inch  of  original  section do...      64,  Ouu 

^ioi)g»ti<ni  per  inc  n  a/ler  m  ptn  re inch.,      o.  1  .'».*io 

5»figation  per  inch  under  strain  at  elastic  limit do...    .002133 

J«iocti<m  in  diameter  at  point  of  rupture do. . .         .  l.'>4 

^oetion  in  araa  after  rupture,  per  centum  of  original  section 47.2 

f|Q<ition  of  mptnto • 2".50  from  neck 

S»«»ct«r of  broken  surSc© line  silky 

of  inch  soctiooa MO,  ".20,  ".32*,  ".X2,  ".10,  .-*0^ 


t  ■'.,  . 


\ 


// 


.Hz^letTyo 


"  £x  *?/..  ^%  2 
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No.  2778. 

Marks,  ^^x?k^ 

Diameter,  ''.504. 

Sectional  area,  .25  square  iuch. 


Applied  loatU. 


ToUl. 


Voundt. 
250 
1,2S0 
2.560 
3,750 
5,000 
6.250 
7.5.10 
8.7;';o 
10,  (100 
11.250 
li5<W 
12.750 
'   13.000 
1:1, 250 
i:j,ri00 
13.750 
I   14.000 
I  14,250 
;   li.iOO 
'  U.750 
15,(100 
15,250 
15.500 
I'.TSO 
16.0U0 
16.250 
16.500 
17.0CO 
17..')00 
IX.  0(0 
IH,5w 
I9.OIJO 
19, 5(M) 
'iO.CW) 
20.500 
2I,0UO 
21.. VK) 
22.000 
22,  .'iW 
2J.00O 
23.SOO 

'im 

21.500 
25.000 
25,500 
26.(100 
28,  .500 
28.700 


Per  square 
iocb. 


Pounds. 
1.000 
5,000 
10,000 
15.  DUO 
20,000 
25,000 
30,000 
35,000 
40,000 
45.000 
50,000 
51,000 
52.000 
53.000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62.000 
C3.000 
64,000 
65,000 
66,000 
68,000 
70.000 
Ti.  000 
74.000 
76.000 
78.000 
HO.  000 
82,000 
84.000 
86,000 
H8,  000 
90,000 
92,000 
94,000 
96.000 

lOO.OOO 
102,000 
104,000 
106.000 
106.800 


vi»»«.<.*t.n.n  i  Successive 
per  iDcb. 


per  inch. 


Inch. 
0. 

.000133 
.000317 
.000483 
.000667 
.000833 
.000983 
.001167 
.001333 
.001500 
.001700 
.001717 
.001750 
.001767 
.001800 
.001833 
.  001867 
.001900 
.001917 
.001950 
.m»1983 
.002017 
.  1K)2050 
. 002100 
.00^150 
.  0027:tt 
.  003:J33 
.005083 
.009000 
.  0l0:i33 
.011667 
.013350 
. 015167 
.  0175<K) 
.019667 
.  02i:W3 
.023450 
.026167 
.028833 
.031500 
.0,34167 
.  037500 
."42667 
.0467 
.0500 
.0567 
.0700 


Inch. 
0. 

.000133 
.000 1 84 
.000166 
.000184 
.000160 
.000150 
.000184 
.000166 
. 000167 
.000200 
. 000C17 
.000033 
.000017 
.000033 
. 000033 
.000034 
.000033 
.000017 
.  0O00.{3 
.  000033 
.000034 
.  000033 
.000050 
. 000050 
.  0005a3 
. 000600 
.001750 
.  003917 
.001333 
.001334 

.ooioai 

.001817 

.  002:133 

.002167 

.001666 

.002117 

.002717 

.002666 

.002067 

. 002667 

.003333 

.005167 

. 004033 

.  0033 

.0067 

.0133 


Permanent 
set. 


Successive 

permanent 

set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


0. 


Kemarks. 


Initial  loail. 


Elastic  limit. 


Tensile  strength. 


General  summary, 

'Sp^ific  Krtvitv - 7.8491 

WneM : 21.89 

^,'n*ile  stren^b  persqnare  inch  of  original  section j^ poonds..    106,800 

p7»tic limit  per  square  inch  of  orJ|;inal  section .do...      64, 0<K) 

ff'nwion  per  inch  after  rupture inch..      0.0707 

J'oBKition  per  inch  under  strain  at  elastio  limit do...    .002150 

faction  in  diameter  at  point  of  rupture do...         .034 

^Qction  in  area  after  rupture,  per  centum  of  original  section 11.8 

pl^Jlion  of  rapture ".30  from  neck 

L'^'neter  of  broken  surface granular,  with  radial  section  of  silky  mctJi I 

Option  of  inch  aectioM ".05,  ".06,  ".06,  ".08,  ".08,  ".13* 


*■  ^ 


^^ '^^^e€^7.J?.  JO .  jdi/?G  .yyb. 


Tfoojo  C^^ 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        1049 

No.  2646. 

Marks,  ^\?ip' 

Diameter,  ".564. 

ISectioDal  area,  .25  sqaare  inch. 


Applied  loads. 


ToUL 


Ptmndt. 

250 

1,250 

2,500 

3.750 

5,000 

6.250 

7.500 

«.750 

10,000 

11,250 

12^500 

12;  750 

13.000 

13,250 

13,500 

13.750 

14,000 

14,250 

14,500 

14,750 

15.000 

15,500 

15^750 

18.000 

16,500 

17.000 

17.500 

1^000 

18.500 

19;  000 

19;  500 

35,000 

30.500 

21.000 

21,500 

5,000 

a,  500 

23.000 
3,500 

Hooo 

3<,500 
a^GCO 


Per  squaro 
inch. 


Potmd*. 
1,000 
5.000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
40.000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
5«,000 
57.000 
58,000 
50,000 
60,000 
62.000 
63,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78.000 
80,000 
82.000 
84.000 
86.000 
88.000 
90,000 
92.000 
94,000 
96,000 
98,000 
100.000 


Elon^tion 
per  iiich. 


Inch. 
0. 

.000117 
.000233 
.000450 
.000633 
.000600 
.0009^ 
.001150 
.001317 
.001483 
.001650 
.001683 
.001717 
.001733 
.001750 
.001783 
.001817 
.001850 
.001883 
.001933 
.001067 
.002033 
. 010183 
.011133 
.012P33 
.014583 
.016333 
.018283 
.020200 
.022283 
.024683 
.028883 
.029667 
.032533 
.035500 
.039167 
.0417 
.0483 
.0&13 
.06.50 
.0767 
.1000 


Saccesftive 
por  Inoh. 


Inch. 
0. 

.000117 
.000116 
.000217 
.000183 
.000167 
.000183 
.000167 
.000167 
.000166 
.000167 
.000033 
.000034 
.000016 
.000017 
.000033 
.000034 
.000033 
.000033 
.000050 
.000034 
.000066 
.008150 
.000950 
. 001700 
.001750 
.001750 
.001950 
.  001917 
.002083 
.002400 
.002200 
.002784 
.002866 
.002967 
.003667 
.002533 
.0066 
.0050 
.0117 
.0117 
.0233 


PermaneDt 
set. 


Inch. 

0. 

0. 

0. 

0. 

0. 

.000017' 
.000017 
.000017 
.000017 
.000033 
.000033 


Successive 

permaneDt 

set. 


Inch. 


0. 


.000017 
0. 
0. 
0. 

.000010 
0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  mmmary, 

w^**neitrengthper  sqaare  inch  of  orifrinal  section ponnds..    100,000 

§'*tic  limit  per  sqaare  inch  of  original  section do...      62.000 

J^wptionper  inJb  after  rapture .inch..      0.1633 

^ongatioD  per  inch  under  strain  at  elastic  limit do...    .002033 

j^Qctioo  b  diameter  at  point  of  mptare do...         .164 

^octioo  in  area  after  rupture,  per  centum  of  original  section 49.7 

*;«witiooofrnpture 1" .08  from  neck 

^iincter  of  broken  surface silky 

^ptionof inch  a«cUont "08,  ".10,  ".11,  ".13,  ".20,  ".26* 


JO  ''tJ^iPeZMJ^.  Jlr^le  ^TTa 


^oa^  Cs 
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No.  2208. 

.„   lOR.C, 
^S>    T,  k 

leter,  ".545. 

onal  area,  .233  square  inch. 


plied  loada. 


Per  sqaare 
incb. 


Pound*. 
I.IKH) 
5.  QUO 
10.000 
15.000 
20.000 
25,000 
30,000 
35,000 
40,000 
45.000 
46,000 
47.000 
48,000 
40,000 
50.000 
51.000 
52,000 
53.000 
51, 000 
55.000 
56,000 
57.000 
58.000 
59.000 
60,000 
62,000 
04,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
91.370 


Elongation 
per  inch. 


). 

.000067 
.000217 
.000387 
.000550 
.000700 
.000883 
.001033 
.001200 
.  001400 
.001450 
.001500 
.001583 
.001683 
.001783 
.002067 
.002300 
.002983 
.003533 
.004400 
.005500 
.006833 
.007467 
.008467 
.009967 
.011867 
.013617 
.016200 
.018117 
.020633 
.023317 
.025017 
.029583 
.033167 
.0350 
.0417 
.0483 
.0550 
.0633 
.0783 
.1167 


Succcftfiive 

elongation 

per  incb. 


Inch 
0. 

.000007 
.000150 
.000150 

.oooiea 

.000150 

.000183 

.000150 

.000167 

.000200 

.000050 

.000050 

.000083 

.000100 

.000100 

.0002B4 

.000233 

.000683 

.000550 

.000867 

.001100 

.001333 

.000634 

.001000 

.001500 

.001900 

.001750 

.  002583 

.  001917 

.002516 

.002684 

.002600 

.003666 

.003584 

.001833 

.0067 

.  0066 

.0067 

.0083 

.0150 

.0384 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 


. 000217 


Siiccessfve 

permanent 

8et. 


Inch. 


Komarks. 


Initial  lond. 


000033 


Elastic  limit 


.000184 


Tensile  strength. 


Gtneral  summary, 

»vity 7.8546 

18.19 

enj^th  per  square  inch  of  original  section pounds..      91,370 

it  per  sqaare  inch  of  original  section do...      47.000 

per  inch  after  rapture. inch..      0. 1483 

per  inch  under  strain  at  elastic  limit do...    .001500 

In  diameter  at  point  of  rupture do...  .  10'» 

in  area  after  rupture,  per  centum  of  original  section 34.7 

rupture 2".9  from  neck 

of  oroken  surface,  granular;  dull  spot  at  circumference;  opened  a  crack  in  the  stem  I^ 

nm  Doint  of  rupture. 

of  inch  sections ".XI,  ".15,  ".33*.  ".U,  ".09,  ".07 


.'    \    . 


.\ 


JO  'J^e&.:B.  J^.  :R^le^  ^TTo.  7 
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-  ^/.SZ^'f 


H  Ex  c?/.  49  2 


TESTS   OF    IRON,  STEEL,  AND    OTHER    MATERIALS. 

No.  2762. 

tfl  10R,C. 
K8,  BT,I 

neter,  ".564. 

ional  area,  .25  square  iucb. 


1053 


pplied  load». 

EloD^tion 
per  inch. 

SacceMire 

elon  {ration 

per  inch. 

Permanent 
set 

SucceMive 

permanent 

set. 

Remarks. 

1 
,1     Per  tnaare 

4i. 

50 
50 

Pound*. 

1,000 

5.000 

10,000 

15,000 

20.000 

25.000 

30,000 

35,000 

40.000 

45,000 

.•iO.UOO 

51.000 

52,000 

53.000 

54,000 

55.000 

56.000 

57.000 

58.000 

.59.000 

60,000 

61,000 

62,000 

63,000 

64,000 

65,000 

66,000 

67.000 

68,000 

69,000 

70,000 

72,000 

74.000 

76,000 

78,000 

80.000 

82,000 

84,000 

88,000 

88.000 

90,000 

92,000 

94,000 

98,000 

96,000 

100,000 

102,000 

104.000 

106,000 

108.000 

110,000 

112.000 

114,000 

116,000 

118.000 

Inch. 
0. 

.000150 

.000317 

.000500 

.000667 

.000833 

.001017 

.001183 

.001350 

.001500 

.001667 

.001717 

.  001767 

.001783 

.001817 

.001850 

.001900 

.001933 

. 001983 

.002000 

.002050 

.002083 

.002133 

.002167 

.002217 

.002267 

.002317 

.002383 

.002483 

.002633 

.002917 

.003867 

. 005417 

.007000 

.  008117 

.0U9867 

. 011333 

.012833 

.014583 

.016333 

.017750 

.019600 

.021333 

.023017 

.024917 

.0267 

.0300 

.0833 

.0350 

.0383 

.0433 

.0483 

.0533 

.0660 

.0767 

.0950 

Inch. 
0. 

.000150 
.000167 
.000183 
.000167 
.000166 
.000184 
.000166 
.000107 
.000150 
.000167 
.000050 
.000050 
.000016 
.000034 
.000033 
.000050 
.000033 
.000050 
.000017 
.000050 
.000033 
.000050 
.000U3I 
.000050 
.000050 
.000050 
.00OOC6 
.000100 
.000150 
.000284 
.000950 
.001550 
.001583 
.001417 
.001450 
.001466 
.001500 
.001750' 
.001750 
. 001317 
.001850 
.001733 
.001684 
.001900 
.001783 
.0033 
.0033 
.0017 
.0033 
.0050 
.0050 
.0050 
.0117 
.0117 
.0183 

Inch. 
0. 
0. 

0, 

0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  1<mi<1. 
Elastic  limit. 

1 

DO 

50 

DO 

50 

DO 

50 

M 

iO 

N) 

)0 

W 

SO 

» 

io 

10 

iO 

f^ 

1 

f 

1 

Tensile  strength. 

lia880 

1 

General  eumtnary. 


«Dgth  per  tqnare  inch  of  OTifl;inal  section pounds. 

H  per  sqoare  inch  of  original  section do.. 

t  per  incn  after  mptare inch. 

per  inch  nnderstraiD  at  elastic  limit do.. 

in  dhuneter  at  point  of  rapture do  . 

fat  area  after  mptare,  per  centum  of  original  section 

roptore I  inch  from  neck 

>f  woken  forAoo ffranalM;  radiating  firom  a  doll  spot  at  oiroamference 

vitMmsaam. * • ".oc,  ".07,^.  w,  ".09, 'M2,".2J* 


118,880 

67,000 

0.1083 

.002383 

.0K4 

27.6 
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No.  2763. 

Marks,  ^  xa  o* 

Diameter,  ".564. 

Sectioual  area,  .25  square  inch. 


Applied  loads. 


Total. 


Per  Boiiare 
iuci 


iOll 

icli. 


Pounds. 

Poundf. 

250 

1,0(0 

1,2.50 

5, 000 

2,500 

10,000 

3,750 

15,000 

5,000 

20,000 

6,  250 

25, 000 

7,500 

30,000 

8,750 

35, 000 

10,  000 

40.0.0 

11,250 

45,  000 

12,  500 

60,  000 

13,750 

55.000 

14,000 

56, 000 

14,  250 

57.  000 

14,500 

58,  COO 

14,750 

59, 000 

15,000 

00,000 

15.2.50 

01,000 

15,  500 

C2, 000 

10,  000 

64,000 

10.500 

66.  000 

17, 0*10 

08.000 

17,  500 

70.  000 

18.000 

72.000 

18.500 

74.000 

19, 000 

76. 000 

10.  500 

78.000 

20,000 

80. 000 

20,500 

82,  000 

21,  000 

84,  OUO 

21,500 

80.  000 

22,000 

88,000 

22, 500 

•K),  000 

23,  000 

92.  000 

23,  500 

04,  000 

24, 000 

90.  000 

24,  500 

98.  000 

25.  000 

100,000 

25,  500 

102, 000 

20,  000 

104,  000 

2G,  500 

106, 000 

27, 000 

108,  000 

27.  500 

110,000 

28,000 

112,000 

28,450 

113,800 

Elonjzatlon 
per  inch. 


Inch. 


0. 


.000133 

. 000300 

.000450 

,000617 

. 000783 

. 000950 

.001117 

.C0l2a3 

.OOUfO 

.001633 

.001833 

.001867 

. 001917 

.  0019r.7 

. 002167 

.002417 

. 002733 

.  003183 

. 004333 

.005833 

.  007000 

. 008417 

.009600 

. 010917 

.012167 

.013533 

.015000 

. 016533 

. 018333 

.020000 

.021607 

. 023500 

. 025833 

.  027917 

.030100 

.  0333 

.0367 

.0400 

.0433 

.0483 

.  0533 

.0617 

.0767 

.1133 


Successive 

elongation 

per  incli. 


Inch. 
0. 

.000133 

.000167 

.  000150 

.000167 

.000166 

.000167 

.000107 

.000166 

.000167 

.  000183 

.  000200 

.  000034 

.000050 

.000050 

.000200 

.  000250 

.  000316 

.000450 

.  001150 

.001500 

.001167 

.001417 

.001183 

. 001317 

.  001250 

.  001366 

.  001467 

. 001533 

.001800 

.001667 

.001667 

.001833 

. 002333 

.002084 

.002183 

.  0032 

.  0034 

.0033 

.0033 

.0050 

.  OOoO 

.0084 

.0150 

.0260 


Pemianont 
set 


Successive 

permanent 

set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Bemu-Iu 


Inch. 


0. 


Initial  load. 


Elastic  limit 


Tensile  strengt 


Genetal  summary. 

Tensile  strength  per  square  inch  of  original  section ponndi 

Klastic  limit  per  square  inch  of  original  section •. do 

Elongation  per  inch  after  rupture incl 

Klougation  per  inch  under  strain  at  elastic  limit do 

liuduction  in  diameter  at  point  of  rupture do 

llednction  in  area  after  rupture,  per  centum  of  original  section 

i'osition  of  rupture ".05  from  mU 

( Miara4'.t«>r  of  brolcon  surfa<;e granular ;  radiating  from  a  dull  spot  at  cir 

Elongation  of  inch  sections ".07,  ".12,  ".15*,". 
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No.  2764. 

Marks,  ^5?;S 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 


ippUed  load*. 

EloDgation 
per  inch. 

Soccesaive 

eloojcation 

per  inch. 

Permanent 
set 

Snccesflive 

permanent 

set. 

Remarks. 

Total 

Persaaare 
incn. 

Pvmds. 
250 
IKO 
2,500 
2,750 
5^000 
6,250 
7,500 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35.000 
40,000 
45,000 
50,000 
51.000 
52.000 
53.000 
54,000 
55,000 
56.000 
57.000 
58,000 
50.000 
60.000 
61.000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
96,000 
08,000 
100.000 
102,000 
104^000 
106,000 
108,t)00 
110.000 
110,080 

Inch. 
0. 

.000117 
.000283 
.000450 
.000600 
.000767 
.000950 
.001100 
.001267 
.001450 
.001633 
.001667 
.001683 
.001717 
.001750 
.001783 
.001830 
.001900 
.001967 
.002050 
.002217 
.002500 
.002917 
.004217 
.005583 
.  007167 
.008667 
.010333 
.011700 
.  013117 
.014600 
.016417 
.017867 
.010667 
.021333 
.023300 
.025600 
.028000 
.030367 
.0333 
.0367 
.0400 
.0433 
.0483 
.0550 
.0667 
.0833 
.1017 

Inch. 
0. 

.000117 
.000166 
.000167 
.000150 
.000167 
.000183 
.000160 
.000167 
.000183 
.000183 
.000034 
.000016 
.000034 
.000033 
.000033 
.000067 
.000050 
.000067 
.000083 
.000167 
.000283 
.000417 
.001300 
.001366 
.001584 
.001500 
.001666 
.001367 
.  001417 
.001483 
.001817 
.001450 
.001800 
.001666 
.001967 
.002300 
.002400 
.002367 
.002933 
.0034 
.0033 
.0033 
.0050 
.0067 
.0117 
.0160 
.0184 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  Ktrength. 

8,750 

10,000 

1  1L250 

12,500 

12,750 

11,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15^000 
1S.2S0 
15,500 
111  000 
10,500 
17.000 
17,500 
18,000 
181500 
10.000 
19,500 
20,000 
20,500 
21,000 

1  21.500 

221000 
S.500 
23^000 
21,500 
H.O0O 
M,500 
8^000 
2^500 
2^010 

21^500 

27.000 

27,500 

27,700 

1 

General  summary. 

IjiiQe  Rtren^  per  square  inch  of  orieinal  section ponnds..    110,800 

Jwe  limit  per  sqaare  inch  of  ori/^al  section do...      50,000 

S"«»ttni  per  inch  afterroptnro _ inch..      0. 133.1 

{rj*"^  per  inch  noder  strain  at  elastic  limit , do  ..    .002060 

S^J^KtloB  in  diameter  At  point  of  rupture do...         .104 

^,Betios  in  AIM  after  rupture,  per  centum  of  original  section 33.5 

/J«tt«»ofmptore — 1".50  from  neck 

J-Bttieterof  broken  surf Aoe granular;  silky  center 

^'•'WiwoflncheectloM - ".07,  ".08.  ".10,  ".12. '•.^*,  ".1* 
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No.  2765. 

Marks,  S?;?' 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total.    r^^iT'''® 
inco. 


PountU. 
250 
1.250 
2,500 
3,750 
5,000 
6,250 
'  7,500 
8,750 
10.000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,600 
24,000 
24,500 
25,000 
25,500 
26,000 
20,500 


Poundt. 
1.0()0 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
40.000 
45,000 
50,000 
51,000 
62,000 
53,000 
64,000 
55.000 
56,000 
57,000 
58,000 
50,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 


EloD^tion 
per  inch. 


Inch. 
0. 

.000133 
.000300 
.000450 
.000633 
.000783 
.000950 
.001117 
.001300 
.001467 
.001633 
. 001667 
.001700 
.001717 
.001767 
.001817 
.001900 
.001983 
.002150 
.002333 
.002667 
. 003633 
.004750 
.005950 
.007767 
.010000 
.011133 
.012250 
.013683 
.015667 
.017500 
.010500 
.021333 
.023333 
.025750 
.028083 
.030833 
.0333 
.0367 
.0417 
.0467 
,0517 
.0600 
.0717 


Sncceasivo 

elongation 

per  inch. 


Inch. 
0. 
.000133 
.000167 
.000150 
.000183 
.000150 
.000167 
.000167 
.000183 
.000167 
.000166 
.000034 
.CH)0033 
.000017 
.000050 
.000050 
.0000H3 
.000083 
.000167 
.  00<Jia3 

.ooo:m 

.000966 

.001117 

.001200 

.001817 

.002233 

.0011.33 

.001117 

.0014:« 

.001984 

.001*33 

.002000 

.001833 

.002000 

.002417 

. 002333 

.  002750 

.0024 

.00.34 

.0050 

.0050 

.0050 

.0083 

.0117 


Permanent 
act. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Successive 

permanent 

set. 


Inch. 


0. 


Remark 


Initial  load. 


Elastic  limit. 


Tensile  strengt 


General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section pcnndi 

Klastio  limit  per  sonare  inch  of  originaJ  section do. 

Elongation  per  inch  after  mptare incli 

Elongation  per  inch  under  strain  at  elastic  limit do. 

Kedaction  in  diameter  at  point  of  rnpture do. 

Keduction  in  area  after  mptare,  per  centam  of  original  section 

Position  of  rnpture 4  ^■^^'^ 

Character  of  broken  surface grmnular ;  radiating  from  a  flak  v  spot  near  cin 

Elongation  of  inch  sections ''.06.  ".07/'.06,  ".Oi 
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No.  2766. 

S    MTtO 

jter,  ".564. 

nal  area,  .25  square  inch. 


icd  loads. 

£longfttioxi 
per  inch. 

Saccesaive 

elongation 

perinch. 

Permanent 
set 

Snccesaive 

permanent 

set. 

Retnarks. 

PerMjuare 
inch. 

Pounds. 
1.000 
5,000 
10.000 
15.000 
20,000 
25,000 
30.000 
35,000 
40,000 
45.000 
50,000 
51.000 
52.000 
53,000 
54.000 
55.000 
.56,000 
57,000 
58,  ♦•OO 
50.000 
60.000 
61,000 
62,000 
63,000 
(M.OOO 

Inch. 
0. 

.000150 
.000317 
.C00483 
.000633 
.000800 
.000983 
.001150 
.001317 
.001483 
.001650 
.001683 
. 001717 
. 001767 
.001800 
.001833 
.001867 
.001900 
.001033 
.001983 
.002033 
.002117 
.002200 
.002300 
.002500 
.002717 
.003183 
.004167 
. 005217 
.006500 
. 00768 { 
.000017 
.  010233 
.011583 
.013083 
.014383 
.015017 
.017500 
.019017 
.020767 
.022500 
.024333 
.026333 
.028500 
.0317 
.0350 
.0367 
.0417 
.0467 
.0517 
.0550 
.0667 
.0800 
.0983 

Inch. 
0. 

.000150 
.000167 
.000166 
.000150 
.000167 
.000183 
.000167 
.000167 
.000166 
.000167 
.000033 
.000034 
.000050 
.000033 
.000033 
.0(K)034 
.000033 
.000033 
.000050 
.000050 
.000084 
.000083 
.000100 
.000200 
.000217 
.000466 
. 000984 
.001050 
.001283 
.001183 
.001334 
.001216 
.001350 
.001500 
.001300 
.  0015.34 
.001583 
.001517 
.001750 
. 001733 
.001833 

.oo-jooo 

.002167 

.0a32 

.0033 

.0017 

.0050 

.0050 

.0050 

.0033 

.0117 

.Ol.Tt 

.018:1 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Klastic  limit. 

Teusilo  strcDgtli. 

1 

..^. .....••• 

• 

• 

, 

*•*■•"••••*• 

65,000 

66.(K)0 
68.000 
70,000 
72.000 
74.00J 
76,000 
78,000 
80.000 

*  * 

82.000 

84,000 

86.000 

88,<)00 

90.000 

92.000 

94,000 

96.000 

98.000 

100  000 

102. 'JOO 

104  000 

........  ••• 

1      ]06l  000 

108.000 

1      110.000 

112.000 

114  COO 

116.000 

118  GOO 

118  480 

Gennal  suimnary. 

Dgih  p«  ^  square  inch  of  original  Kectioo pounds..     118, 48:i 

iperitc  tare  inch  of  origiual  section do...      liO.  «!00 

wrincl  after  ruptare inch..      0. 1160 

wrlnc}  under  strain  at  elastic  limit do...     .OOI'OIJS 

idiamcer  at  point  of  rapture do..,         .084 

ismsrter  raptare,  per  centum  of  original  section ^   27.0 

-mtuT*  . .- ".05  from  middle  of  stem 

'  iJrokeu  snrfiice granular;  sillcy  center 

.fiSf^eSi^:::::. ".07.".10.".23%'M5.".08,".06 

.  Ex.  31 67  . 
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No.  2767. 
Marks,iJ|;^* 
Diameter,  ^'.564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pound*. 
250 
1,250 
2,500 
3,750 
5,000 
6,260 
7,500 
8,750 
10,000 
11,250 
12,500 
12,7.''.0 
13.000 
13,250 
13,500 
13,750 
14,000 
U,250 
14,500 
14.750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18.000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,  000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
26,640 


Per  square 
incti. 


Pounds. 
1,000 
5,000 
10.000 
15.000 
20,000 
25,000 
30,000 
35.  000 
40.000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,  000 
56,000 
57.000 
58,000 
59,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88.000 
90,000 
92,000 
94,000 
96,000 
08,000 
100, 000 
102,000 
104, 000 
106, 000 
106.560 


Elon^tioD 
per  luch. 


Inch. 
0. 

.  000150 
.  000317 
.000467 
.000050 
.000800 
.000967 
.001133 
.001300 
.001483 
.001083 
.001733 
.001800 
. 002200 
. 002750 
.  003217 
.003850 
.004500 
.005183 
.005700 
.006300 
.007433 
.008717 
.010167 
.011417 
.013000 
. 014750 
.016267 
. 017750 
.019500 
.021167 
. 022917 
.  024917 
.  027333 
.029583 
.03^3 
.0367 
.0383 
.0433 
.0407 
.  0533 
.0617 
.0700 
.0883 
.1117 


Succesalve 

eloDj^atioD 

periiich. 


Inch. 
0. 

.  000150 
.000167 
.000150 
.000183 
•  .000150 
.000167 
.000166 
.000167 
.000183 
. 000200 
.000050 
. 000067 
.000400 
.000550 
.000467 
.  000633 
.  000650 
.000683 
.  000517 
.000600 
.001133 
.001284 
.001450 
.  001250 
.001583 
.001750 
.  001517 
.001483 
.001750 
.  001667 
.  001750 
.002000 
.002416 
. 002250 
.  003717 
.0034 
.0016 
.  0050 
.  0034 
.00t>6 
.0084 
.  008,3 
.0183 
.0234 


Permanent 
set. 


Inch: 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Successive 

permanent 

set. 


0. 


Inch. 


Remarl 


Initial  load. 


Elaatic  limit 


Tonaiio  streng 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pouni 

Klastic  limit  per  square  inch  of  original  section d 

Elongation  per  inch  after  rupture im 

Elongation  per  Inch  under  strain  at  elastic  limit d 

Keiluction  in  diameter  at  i^oint  of  rupture d 

Reduction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture 1". 

Character  of  oroken  surface granular; 

Elongation  of  inch  sections ".08,  ".28*,  ".12,  " 


:7o  \?^eZJB,j;.  Hz/'le  ^:^a2 


^oo^  C& 


H  Ex  AL  49  2 
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L8 


10R,Ce 


No.  2750. 


•»  BT,I 

aeter,  ".564. 

ioDal  area.  .25  square  iucb. 


plied  loads. 


Per  sqaaro 

iDCD. 


Pounds. 
1,000 
5,000 
10.000 
15,000 
20,0iK) 
25,000 
30,000 
35,000 
40.000 
45.000 
50,000 
51.000 
52. 000 
53,000 
54.000 
55,000 
56,00tf 
57,  000 
5R,000 
59,000 
GO,  000 
61«000 
C2,000 
63,000 
64,000 
65.000 
66»000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
88,000 
88.000 
90,000 
92,000 
94,000 
96^000 
98,000 
100.000 
102,000 
104,000 
106,000 
108.000 
110,000 
111,640 


EIonjratioD 
per  ioch. 


Inch, 
0. 

.000150 
.000317 
.000483 

.oooe.'M) 

.000800 

.000983 

.001160 

.001333 

.001500 

.001667 

.  OOir.83 

.001717 

.001767 

.001817 

. 001850 

.001S><3 

.001917 

.001967 

.002000 

.002117 

.  002167 

.002317 

.002433 

.002667 

.002017 

.003300 

.004183 

.005333 

.006667 

.008333 

.010000 

.011667 

.013333 

.015117 

.016833 

.018833 

.020833 

.022500 

.024833 

.027333 

.030000 

.0317 

.0350 

.0383 

.0450 

.0500 

.0567 

.0683 

.0983 


SuccoHsivo 

oloDfration 

per  inch. 


Inch. 

0. 
.000150 
.  000167 
.000166 
. 000167 
.000150 
.000183 
.000167 
.000183 
.000167 
.000167 
.000016 
.  OiKKKW 
. 000050 
.O0OO.'iO 
.000033 
.  0(KHI33 
.000034 
.000050 
.000033 
.000117 
.000050 
.000150 
.000116 
.000234 
. 000250 
.900383 
.000883 
.001150 
.  001334 
.001666 
.001667 
.001667 
.001666 
.001784 
.001716 
.002000 
.002000 
.001667 
.002333 
.002500 
.002667 
.0017 
.0033 
.0033 
.0067 
.0050 
.0067 
.0016 
.0300 


PennaDent 
sot. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


000017 


Saccesflive 

perraanoDt 

set. 


Inch. 


0. 


.000017 


Remarka. 


Initial  load. 


Elastic  Umit 


Tensile  strength. 


^  General  sumitiary, 

tijZth  per  square  inch  or  original  section ponnds..    111,640 

I  per  square  inch  of  original  soctiun do...      61,000 

[wrioch  after  rnpturo inch..      0.1167 

Mr  loch  under  strain  at  elastic  limit do...    .002167 

idiameterat  point  of  rnptar« do...         .104 

area  after  mptu  re.  per  centnni  of  original  section 33.5 

aptare  -- finch  fh)m  neck 

broken  ail rlico .grannlar;  silky  spot  in  center 

rilSch^^oiui "26*,  ".09,  ".07,  ".08,  ".09,  'Ml 
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No.  2751. 

Marks,  ^^Tio 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Appliod  loads. 


ToUl. 


Poundt. 
250 
1,250 
2.500 
3,750 
5.000 
0,250 
7.500 
8,750 
10,000 
11.250 
12,500 
12,750 
13.000 
13,250 
13.500 
13,750 
14,000 
14.250 
14.500 
14.  750 
15,000 
15,500 
16.000 
16.500 
17.000 
17,500 
18.000 
18.500 
19,000 
19.500 
20,000 
20,500 
21«000 
21.600 
22.000 
22,500 
23,000 
23.500 
21,000 
24,500 
25,000 
25.500 
26,000 
26,500 
27.000 
27,500 
27,520 


Per  aqaare 
inch. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60.000 
62,000 
64.000 
66,000 
68.000 
70,000 
72,000 
74.000 
76.000 
78,000 
80.000 
82,000 
84,000 
86.000 
88.000 
90,000 
92.000 
94.000 
96,000 
98.000 
100.000 
102.000 
104.000 
106,000 
108,000 
110,000 
110. 080 


Eloneation 
periDolL 


Inch. 
0. 

.000117 
.000283 
.000450 
.000600 
.  000767 
.000950 
.001117 
.001283 
.001433 
.001633 
.001667 
.001683 
.  001733 
.001783 
.001833 
.001867 
. 002017 
.002300 
.002517 
.002833 
.004000 
.005333 
.006583 
.007800 
.009167 
.  010917 
.  011950 
.  013533 
.015117 
.  016700 
.018333 
.020050 
.021867 
.024000 
.026333 
.  028333 
.  030833 
0333 
.0367 
.0417 
.0450 
.0517 
.0567 
.0683 
.0967 
.1000 


Snocessiye 

elongation 

perlnch. 


IncK 
0. 

.000117 
.000166 
.000167 
.000150 
.000167 
.000183 
.000167 
.000166 
.000150 
.000200 
.000034 
.000016 
.000050 
.000050 
.000050 
.000034 
.000150 
.000283* 
.000217 
.  000316 
.001167 
.001333 
.001250 
.  001217 
.  001367 
.001750 
.  001033 
.001583 
.001584 
.001583 
.  001033 
.001717 
.001817 
.002133 
.002333 
.  002000 
.002500 
. 002467 
.0034 
.0050 
.0033 
.0067 
.0050 
.0116 
.0284 
.00*33 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Saccessiye 

permanent 

set. 


Inch. 


0. 


Remark! 


Initial  load. 


Elastic  limit 


Tensile  strengi 


General  summary. 

Tensile  strengtli  per  sqoare  incli  of  orisinal  section pound 

Elastic  limit  per  square  inch  of  orij^inat  Hectiou dc 

Elongation  per  incli  after  laptm-e inc 

Klonfcation  per  inch  under  strain  .it  eiaHtic  limit d< 

Itednction  in  diameter  at  point  of  nipture dc 

Ueduction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture I" A 

Character  of  broken  surface granular; 

Elongation  of  inch  sections ".06,  ".08,  ".10,  ".: 
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Marks,  »?;Sr 
Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


No.  2652. 


Applied  loads. 


Total. 


250 
I,2S0 
;500 
3,750 
S,000 
8,250 
7,500 
8,750 
10.000 
11,250 
12,5  0 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,251 
14,500 
14,750 
15,000 
IS,  500 
KOOO 
16.500 
17.000 
17,5^4) 
18,000 
1^500 
19,000 
11.500 
20.000 
20,500 
21,000 
21,500 
32,000 
22.500 
23,000 

a^soo 

24,000 
2i500 

2s,oeo 

25^509 

anno 

2^500 
27,000 
27,500 


Persqoare 


sqoj 
Dch. 


IDC 


Poundg. 
1,000 
5,000 
10.000 
IS.  000 
20  000 
25,000 
3l«,000 
35.000 
4U,000 
45  000 
50,000 
51,000 
52.000 
53.  OOJ 
54  000 
50.000 
56,000 
57.000 
58.000 
59,000 
60.000 
62,000 
64,000 
66, 0'  0 
6€  000 
70,000 
7!?,0OO 
74,000 
76.000 
78.000 
80,000 
82.000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
08.000 
100,000 
102.000 
104,000 
106,000 
108,000 
110,000 
110, 520 


EloDeation 
pertDch. 


Inch. 
0. 

.C00117 
.000283 
.000467 
.000617 
.000783 
.000050 
.001133 
.001300 
.001467 
.001633 
.001667 
.001700 
.  001733 
.001783 
.001833 
.001867 
.001933 
.002117 
.002250 
.002583 
.003550 
.005117 
.006350 
.007750 
.009167 
.010667 
.  011950 
.013417 
.014917 
.016500 
.018181 
.019917 
.021867 
.024167 
.026083 
. 028250 
.030583 
.0333 
.0367 
.0400 
.0467 
.0517 
.0567 
.0667 
.0850 
.1067 


Succesaive 
eloDj^fttioii 
per  inch. 


Inch. 


0. 


.000117 

.000166 

.000184 

.000150 

.000166 

.000167 

.000183 

. 000167 

.000167 

.000166 

.000034 

.000033 

.000033 

.000050 

.000050 

.000034 

.000066 

.000184 

.000133 

.000333 

.000967 

.001567 

.001233 

.001400 

.001417 

.001500 

.  00128:{ 

.  001467 

.001500 

.001583 

.001683 

.001734 

.001950 

.002300 

.001916 

.002167 

.002333 

.002717 

.0034 

.0033 

.0067 

.0050 

.0050 

.0100 

.0183 

.0217 


Permanent 
net. 


Inch. 


0, 
i». 
0. 
0. 
0. 

0. 
0. 
0. 

0. 


Sacceesive 

perroiuient 

set. 


Bvmarks. 


Inch. 


0. 


Initial  load. 


Blaatic  limit 


Tenaile  strength. 


General  summary. 

Teiiitle itrcogth  per  aqa*re  inch  of  original  section pounds..    110,520 

Klaitic  limit  per  sanare  inch  of  origtnalsection do...      57,000 

EI«Bfmtioii  per  inco  after  rupture inch..      0.1467 

noBgatioD  per  inch  under  strain  at  elastic  limit do . . .    .001033 

Kedac tkm  in  diameter  at  point  of  rupture do . . .         .  1 04 

Kedaetioii  in  area  after  rupture,  per  centum  of  original  section 3%5 

PotttiOB  of  mptare 3  inches  from  neck 

irharseter  of  broken  surface granular;  silky  center 

eWagaUiaof  inchiectiooa • ".10,  ".16,  ".29*,  ".15,  ".10,  ".OS 
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No.  2753. 

Marks,  ':SlVi 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Poundf, 
250 
1,250 
2,500 
3,760 
5.000 
6,250 
7,500 
8,750 
10,000 
11,250 
12,500 
12,750 
13,000 
13.250 
13,500 
13,750 
14,000 
14,250 
14,500 
14.750 
15,000 
15.500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19.000 
19,500 
20, 000 
20.500 
21,000 
21.500 
22,000 
22,  500 
23,000 
23,500 
24,000 
24.500 
25,000 
25. 500 
26.000 
26,500 
27.000 
27,050 


Per  square 
incn. 


Poundt. 
1.000 
6.000 
10,000 
15,000 
20.000 
25,000 
30,000 
35.000 
40.000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
56.000 
57.000 
58.000 
59.000 
60.000 
62.000 
64,000 
60.000 
68.000 
70.000 
72.000 
74.000 
70. 000 
78,000 
80, 000 
82,000 
84.000 
86.000 
88.000 
90,  000 
02. 000 
94.000 
96, 010 
98.000 
100,000 
102.  000 
104.000 
106.  000 
108.000 
108, 200 


Elongation 
per  Inch. 


Inch. 

0. 

.000167 
.000333 
.000500 
.000650 
.000817 
.000983 
.001183 
.001367 
.001533 
.001717 
. 001767 
.001817 
.001967 
. 002250 
.002500 
. 003167 
.003667 
.004167 
.004667 
.  005283 
.  006r)00 
.007800 
.009083 
.010333 
.011667 
.013100 
.014:183 
.01608:1 
. 017567 
.019167 
.020917 
.022917 
.024833 

. . 027000 
. 029333 
.0317 
.0350 
.  0383 
.0417 
.0467 
.  0517 
.0583 
.  0683 
.088.3 
.1017 


SacceRsivo 

elongation 

per  inch. 


0. 


Inch. 


.000167 

.000166 

.000167 

.000150 

.  000167 

.000166 

.000200 

.000184 

.000166 

.000184 

.000050 

.000050 

.  00015C 

. 000283 

.  0002.50 

.000667 

.000500 

. 000500 

.  (K)0500 

.000616 

.001217 

.001300 

. 001283 

.001250 

.001334 

. 001433 

.00148:{ 

.001500 

.001484 

.  001600 

.001750 

.002000 

.001016 

.00.2167 

. 002333 

. 0023G7 

.  00:{3 

.  0033 

.0034 

.0050 

.0050 

.0066 

.0100 

.  0200 

.0134 


Permsnent 
set. 


Inch, 


0. 

0.. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 


Saccessive 

permanent 

set. 


Remarki 


I 


Inch. 


0. 


Initial  load. 


Elnstic  limit. 


Tensile  streng^ 


General  summary. 

Tensile  strength  i>er  square  inch  of  original  Hoction ponm 

Elastic  limit  per  sanaru  inch  of  original  section d« 

Elongation  per  inch  after  rupture inc 

Elongation  per  inch  under  strain  at  elastic  limit dt 

Ueduction  in  diamet-er  at  point  of  rupture d< 

Kfdoction  in  area  after  rupture,  per  centum  of  original  section 

Pdsition  of  rupture 3|iuch< 

<  Hiaracter  of  brok  >.n  surface jrmnular ; 

Elongation  of  inch  sections ".09,  ".11,  ".20*, " 
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No.  2754. 


leter,  ".564. 

onal  area,  .25  squai^e  inch. 


plied  loftds. 

ElonnttioD 
per  Inch. 

1 

1. 

1  Per  Bonare 
incD. 

Povmdt. 

Inch. 

1 

1.000 

0. 

1 

5.000 

.000117 

1 

10,000 

.000283 

1 

15,000 

.000450 

k 

20,000 

.000633 

25,000 

.000800 

30,000 

.000983 

35,000 

.001150 

40,000 

.001317 

45.000 

.001483 

60.000 

.001650 

51.000 

.001717 

52,000 

.001783 

53.000 

.001817 

54.000 

.001917 

55,000 

.002017 

5(1,000 

.002133 

57,000 

.002600 

58,000 

.003033 

50,000 

.003367 

60,000 

.003917 

62.000 

.005133 

' 

64,000 

.006333 

66,000 

.007567 

68,000 

.008783 

70,000 

.010083 

72,000 

.011500 

74.000 

.012833 

76.000 

.014167 

78.000 

.015667 

80,000 

.017167 

82,000 

.018667 

84,000 

.020433 

86,000 

.022133 

£8,000 

.023833 

)    »0,000 

.025833 

)     92.000 

.028267 

•     04,000 

.030833 

>  ,   M,OUO 

.0333 

I     08,000 

.0367 

100.000 

.0383 

102,000 

.0450 

104,000 

.0500 

1 

106,000 

.0550 

101^,000 

.0650 

110.  OOO 

.0833 

110,720 

.1017 

SuocMsiTO 

clongaUon 

per  inch. 


Inch. 
0. 

.000117 
.000166 
.000167 
.000183 
.000167 
.000183 
.000167 
.000167 
.000166 
.000167 
.000067 
.000066 
.000034 
.000100 
.000100 
.000116 
.000467 
.000433 
.000333 
.000550 
. 001216 
.  001200 
.001234 
. 001216 
.001300 
.  001417 
.  001333 
.001334 
.001500 
.001500 
.001500 
.001766 
.001700 
.001700 
.002000 
.002434 
.002566 
.002467 
.0034 
.0016 
.0067 
.0050 
.0050 
.0100 
.0183 
.0184 


Pennanent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sacceaaive 

permanent 

set. 


Inch. 


0. 


Bemarks. 


Initial  load. 


Elastic  limit. 


Tenaile  strength. 


General  summary. 

«nf^  per  square  inch  of  ori jrlnal  section pounds. .    110, 720 

it  per  square  inch  of  original  section do...      53,000 

pcrlnch  after  ruptaro inch . .      (».  12H3 

per  inch  nnder  strain  at  elastic  limit do...    .001817 

in  diameter  at  point  of  rrfpturo do...  .0J»4 

in  area  after  rupture,  per  centum  of  original  section 30.  ft 

runture 2".65  from  npck 

>f  broken  surface granular;  silky  cent«'.r 

ofinchaecUons ".09,  ".14,  ".27*.  ".13,  ".08,  ".OG 
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No.  2755. 

Marks,  S5;S 
Diameter  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


■ — 

-— 

ElonfEation 

Totftl. 

Per  Aqnare 
inch. 

per  inob. 

Potnids. 

Poundt. 

Inch. 

250 

1,000 

0. 

1,250 

5,000 

.000133 

2,500 

10.000 

.000300 

3,750 

15,000 

.000467 

5,000 

20,000 

.000633 

6,250 

25,000 

.000800 

7.600 

30,000 

.000967 

8,760 

35,  000 

.001133 

10,000 

40,000 

.001300 

11,250 

45,000 

.001467 

12,500 

50,000 

.001683 

12,750 

61.000 

.  001717 

13,000 

62,000 

.001833 

13,250 

53,000 

.001950 

13,500 

64,000 

.002233 

13,750 

66.000 

.002517 

14,000 

66,000 

.002850 

14,230 

67,000 

.003333 

14,500 

58,000 

. 003917 

14,750 

69,000 

.004467 

15,000 

60,000 

.005J50 

16,500 

62,000 

. 00G217 

16,000 

64,000 

.007450 

16,500 

66,000 

.008750 

17,000 

68,000 

.010083 

17.500 

70,000 

.011333 

18,000 

72.000 

.012583 

18,500 

74,000 

.014083 

19,000 

76,000 

.015667 

19.500 

78,000 

.  017083 

20,000 

80,000 

.  018750 

20,500 

82,000 

.020400 

21,000 

84,000 

.022050 

21,600 

86.000 

.  023950 

22.000 

88,000 

.026083 

22,500 

90,000 

.028333 

23,000 

92,000 

.0317 

23,600 

94,000 

.  0350 

24.000 

06,000 

.0367 

24.500 

98,000 

.0383 

25.000 

100,000 

.0450 

25,500 

102,000 

.0500 

26.000 

104,000 

.0550 

26,S00 

106,000 

.0050 

27,000 

108.000 

.0783 

27,310 

109, 240 

.1000 

Snccessive 

elon^atioxi 

per  inch. 


Inch. 
0. 

.000133 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
. 000116 
.000034 
.000116 
.000117 
.000283 
.000284 
.000333 
.000483 
.000584 
.  000550 
.000583 
.001107 
.001233 
.001300 
.001333 
.001250 
.001250 
.001500 
.0015K 
.OOltl' 

.ooieo*" 

.  001650 

.001650 

.001900 

.  002133 

.002250 

.003367 

.0033 

.0017 

.0016 

.0067 

.0050 

.0050 

.0100 

.0133 

.0217 


PennAnent 
set. 


0. 

0. 

0. 

0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Sacoessiye 

permanent 

set. 


Inch. 


0. 


"Bern 


Initial  load 


Elastic  lim 


Tensile  str 


General  summary. 

Tensile  strength  per  square  inch  of  orip^inal  section p< 

Elastic!  imit  per  square  inch  of  original  section ,. 

Elongation  per  inch  after  ruptare 

Elongation  per  inch  under  strain  at  olasticlimit 

Reduction  in  diameter  at  point  of  rupture 

Keduction  in  area  after  rupture,  i)er  centum  of  original  section 

Position  of  rupture a 

Character  of  brok<>n  surface trra n itl 

Elongation  of  inch  sections ".07,  ".09,  ".2( 


JO  'cJ^e^  JB.  X.  JRz/'le  ^^rh.  2. 


J£oop  O7 


(f Z-o.^^^       >i 


H  Ex  J./.....  49  2 
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No.  2756. 


U    lOR,  Cr 
•">?    BT.I 

neter,  ".564. 

ioDalarea,  .25  sqaare  iocb; 


»plied  loads. 


U. 

« 

iO 

10 

iO 

10 

iO 

0 

0 
iO 
10 

« 

0 
0 

0 

« 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
9 

} 

[I 
[I 


EloDj^atiou 
Per  square     P«rinch. 
inch. 


Successive 

eloDfi^atinn 

per incb. 


Pound*. 
I.OOO 
5,000 
10,000 
15.000 
20.000 
25,000 
30,000 
35.000 
40.000 
45,000 
50.000 
51.000 
52.000 
53,000 
54.000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
!K>,000 
92,000 
91.000 
96.000 
98.000 
]UO.OOO 
102,000 
104,060 
106,000 
108,000 
110,000 
111,160 


Inch. 

.000117 

.000283 

.000450 

.000600 

.000767 

.000950 

.001133 

.001300 

.001467 

.001633 

.001667 

.001683 

.001717 

.001783 

.001817 

.001867 

.001900 

.002000 

.002083 

.002217 

.002633 

.003417 

.004750 

.006083 

.007583 

.009083 

.010367 

.011867 

.013650 

.015167 

.010667 

.018183 

.020167 

.022167 

.024100 

.026217 

.0283 

.0317 

.0350 

.0383 

.0417 

.0467 

.0517 

.0600 

.0717 

.0917 


Inch. 

.000117 

.000166 

.000167 

.000150 

.000167 

.000183 

.000183 

.000167 

.000167 

.000166 

.000034 

.000016 

.000034 

.  000066 

.000034 

.000050 

.000033 

.000190 

.000083 

.000134 

.000416 

.000784 

.  00i:»3 

.001333 

.001500 

.001500 

.001284 

.001500 

.001783 

.001517 

.001500 

.001516 

.001984 

.002000 

.001933 

.002117 

.602083 

.0034 

.0033 

.0033 

.0034 

.0050 

.0050 

.0063 

.0117 

.0200 


Pormanent 

sot. 


SuccMsive 

permanent 

set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary, 

t^jrth  per  sqaare  inch  of  original  Rection .' poumls..     111,160 

litpersaaare  inch  of  original  section do...      57,000 

I  per  inch  aAer  rupture inch..      0.0950 

I  per  inch  under  strain  at  elastic  limit do . . .     .  OOllMiO 

in  diamet«r at  point  of  rupture do. . .  .  o:>4 

in  area  after  rapture,  per  centum  of  original  section 18.  U 

rupture ".70  from  neck 

»f  broken  sarface granular;  radiating  fromadull  npot  at  circumference 

of  inch  sections ".18»,  ".09,  ".08,  ".07,  ".07,  ".08 
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No.  2757, 

Marks,  ^^5»g' 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Poundt. 
250 

2,500 
3,750 
5.000 
6,250 
7,500 
8,750 
10,000 
11,250 
12.500 
12,760 
13,000 
13.250 
13,500 
13,750 
14, 000 
14,250 
14.500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26.500 
27,000 
27.  500 
28,000 
28,120 


Per  square 
inch. 


Pounds. 

1,000 

5,000 

10, 000 

15,000 

20.000 

25,000 

30,000 

35,000 

40,000 

45.  000 

50,000 

51,000 

52,000 

53,000 

54,000 

55,000 

56,000 

57,000 

58,000 

59,000 

60,000 

62,000 

64,000 

66,000 

68,000 

70,000 

72.000 

74,000 

76,000 

78,000 

80,000 

82,000 

84,000 

86,000 

88,000 

90,000 

92.000 

94,000 

96,000 

98,000 

100,000 

102,000 

104  000 

106.000 

108,  000 

110,000 

112,000 

112, 4E0 


Elongation 
per  inch. 


Inch. 
0. 

.000117 
.000283 
.000450 
.000617 
.  000783 
.000950 
.001117 
.001283 
.001450 
.001633 
.001667 
.001700 
.001733 
.001783 
. 001817 
. 001933 
.002000 
.002117 
.  002250 
.002667 
.003350 
.004350 
.005533 
.006917 
.008167 
.009583 
.  011000 
.  012000 
. 013917 
.015083 
.016833 
.018417 
.  020250 
.022083 
.  024167 
.  025967 
.0283 
.0317 
.0333 
.0367 
.0400 
.0450 
.0500 
.0550 
.0650 
.0850 
.1033 


Saccessive 

elongation 

per  inch. 


Inch. 
0. 

.  000117 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
. 000166 
.  000167 
.000183 
.  000034 
. 000033 
.  000033 
.000050 
.  000034 
.000116 
.000067 
.000117 
.  000133 
.000417 
.000683 
.001000 
.  001183 
.  001384 
.001250 
. 001416 
.  001417 
.001000 
.001917 
.001106 
.  001750 
.  001584 
.0018:{3 
. 001833 
. 002084 
.  001800 
.  002333 
.0034 
.0016 
.0034 
.  0033 
.0050 
.0050 
.0050 
.0100 
.0200 
.0183 


Permanent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Successive 

permanent 

set. 


Remark!. 


Inch. 


0. 


Initial  load. 


Elastic  Umit 


Tensile  strength 


General  summary. 

Tensile  strength  per  square  inch  of  original  section ppnnds 

Elastic  limit  i>er  square  inch  of  original  section  do. 

Elougatiun  per  incli  after  rupture.. inch 

Klongatiou  per  inch  under  strain  at  elastic  limit do. 

Ke<liiction  iniliamot^^r  at  point  of  rupture do. 

Reduction  in  area  after  rupture,  per  couturo  of  original  section 

Position  of  rupture at  midc' 

(Character  of  broken  surface granular;  si 

Elongation  of  inch  sections ".08, 'Ml,  'M9*,  ".21 
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No.  2758. 

fl   10R,C» 

eter,  ".564. 

onal  area,  .25  square  inch. 


)lied  loads. 


Per  sqiiare 
inch. 


0 
0 
0 
0 
0 
0 
0 
0 

• 

10 

» 

10 

10 
10 

II 
II 

II 

M 

II 

10 
10 

w 


Pounds. 

I.OUO 

5.000 

10.0(K) 

15,000 

20,000 

25,000 

30.000 

35,000 

40,000 

45,000 

50.000 

51,000 

52,000 

53,000 

54,000 

55,000 

66.000 

57,000 

58,000 

50,000 

60,000 

62,000 

61,000 

66,000 

68,000 

70,000 

72.000 

74,000 

76,000 

78.000 

80,000 

82,000 

84,000 

86,000 

88,000 

90.000 

92,000 

91,000 

116.000 

98.000 

100,000 

102,000 

101,000 

106,000 

108.000 

110,000 

112,000 

112. 120 


Elonjsatlon 
per  inch. 


Successive 

elongation 

per  inch. 


Permanent 
fiet. 


Inch 
5. 

.000150 
.000317 
.000467 
.000fi:« 
.000800 
.000967 
.001133 
.001300 
.001467 
.001667 
.001717 
.001750 
.  001783 
.0018UO 
.001850 
.001933 
.001963 
.002100 
.002250 
.002150 
.003067 
.004000 
. 005167 
.006583 
.007833 
. 009333 
.010617 
.012083 
.013533 
.011850 
.016500 
.018167 
.020000 
.022083 
.023833 
.  026167 
.028333 
.030833 
.033750 
.0367 
.0400 
.0450 
.0500 
.0567 
.0667 
.0833 
.0050 


Inch. 
0. 

.000150 
.000167 
.000150 
.000166 
.000167 
. 000167 
.000166 
.000167 
.000167 
. 000200 
.000050 
. 000033 
.000033 
.000017 
.000050 
.000083 
.000050 
.000117 
.000150 
.000200 
.000617 
.000933 
.001167 
.001116 
.001250 
.001500 
.001284 
.001466 
,001450 
.001317 
.001650 
.001667 
.  001833 
.002083 
.001750 
..002334 
.  002166 
.002500 
.002917 
.002950 
.0033 
.0050 
.00.50 
.0067 
.0100 
.0166 
.0117 


Sacceasive 

permanent 

act. 


Remaika. 


Inch. 
0. 
0. 

1 

Inch. 
0. 

0. 

0. 

0. 
0. 
.0. 
0. 
0. 

■  •  'IV*  ••••••• 

Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

treneth  per  sqnare  inch  of  original  section poonds..    112, 120 

mit  per  saaare inch  of  original  section .do.!*      67* 000 

>n  per  Inch  after  rupture inch!!      0.0067 

>n  per  inch  under  ntrain  at  elsBlic  limit do. . .     .001983 

0  in  diameter  at  point  of  rupture !.!..!!!.!!!  !jilo! ! !     '     .  074 

0  in  area  aft4;r  rupture,  per  ceutum  of  original  section .!  24.0 

»frui,tare....       "i  inch  from  neck 

r  of  broken  sorfaco granular;  dull  spot  at  circumfei-enc<i 

DO  of  mch  aections ".07,  ".07,  ".07,  ".08,  ".10,  ".19* 
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No.  2759. 

Marks,  i^^i,? 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Appliftd  loads. 


Total. 


Pounds. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

8.750 

10,000 

11,250 

12,500 

12,750 

13,000 

13,250 

13,J500 

13.750 

14, 000 

14,250 

15.500 

14,750 

15,000 

15,500 

16,000 

16,500 

17,000 

17.500 

18,000 

18.500 

19,000 

19,500 

20,  000 
20,500 
21,000 

21,  500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 

25,  500 
26,000 

26,  500 
27,000 
27,500 
27,800 


Per  square 
inch. 


Pound*. 
1,000 
5.00O 
10,000 
15,000 
20,  000 
25.000 
30,000 
35, 000 
40,000 
4.1,  000 
50,000 
51,000 

52,  000 

53,  000 
54,000 
55, 000 
56.000 
57.  000 
58,000 

59,  0(10 

60,  000 
02,  000 
04  000 
Oil,  01)0 
OX,  (Mill 
70,  000 
72,  0(Xl 
74,000 
76,000 
78, 000 
80,000 
82,000 
84.000 
80. 000 
88,01^ 
90.000 
92, 000 
94,000 
96,000 
98,000 

100,000 
102,  000 
104,000 
]06,0(K) 
108.  000 
110,000 
111.200 


EloD  cation 
per  inch. 


Inch. 


0. 


.000117 

. 000267 

.000450 

.  000617 

. 000767 

.000933 

.001117 

.001300 

.  001450 

.  001033 

.001067 

.001700 

.001733 

.001767 

.001817 

.001900 

.OOIO&J 

.002100 

.0(12217 

. 002467 

.OOiJOOO 

.  003H33 

.  004917 

.  000167 

. 007533 

.009000 

.  0lO28;j 

.011750 

.013107 

.014750 

. 016500 

.  018000 

.019700 

.021007 

. 023667 

.  025833 

. 027833 

.030167 

.0333 

.0367 

.0400 

.0450 

.0500 

.0550 

.0650 

.0900 


Successive 

elonf;utiun 

per  inch. 


Inch. 
0. 

.000117 
.000150 
.000183 
.000107 
.000150 
.000166 
. 000184 
.  000183 
.OOOl'iO 
.OuOlSJJ 
. 000034 
.  OU003.I 
. 000033 
.  000034 
. 000050 
. 0U0083 
. OU00«3 
.000117 
.000117 
.  000250 
.  000533 
.  0008,33 
.001084 
.001250 

.  ooi:u>6 

. 001467 

.001283 

.001467 

.001417 

.00158.3 

.001750 

.  001.500 

.  00170(1 

.001907 

.  002000 

.002166 

. 002000 

.  002334 

.  003133 

,0034 

.0033 

.OO.'iO 

.  OO.*"!© 

.0050 
.0100 
.0250 


Permaneut 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Successive 

permanent 

set. 


Kcuiaiks. 


Inch. 


0. 


Initial  load. 


Elastic  limit. 


Tensile  Htrengtb 


General  summary. 

Tensile  strength  per  square  inch  of  ori«;in.il  section pounds 

Elastic  limit  per  square  inch  of  original  section dn. 

Elongation  per  Inch  after  rupture inch 

Elongation  per  inch  under  strain  at  elaHtii;  limit do 

]ie<lnctioQ  in  diameter  i,t  point  of  rupture do . 

Keduction  in  itrea  after  rupture,  per  centum  of  ori<(inul  »>eution 

Position  of  rupture ".4r« 

Character  of  broken  surface granular;  si 

Elongation  of  inch  sections ".05,  ".05  ".06  ".CO 
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2Jfo.  2760. 

*^^  M  T.  O 

meter,  ".564. 

tionalarea,  .25  square  inch.  . 


ppUed  loads. 


if. 

SO 

W 

X) 

SO 

» 

iO 

» 

» 

iO 
10 
iO 
« 

« 

0 
« 
0 
0 
0 
0 
0 
0 
0 
0 
0 

10 

« 

ID 

10 
(0 
10 

» 
n 

K 

n 

M 
N 
00 
00 
09 
» 


Per  sqaare 
Incli. 


Found*. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55.000 
50,000 
57,000 
5M.000 
59,000 
60.000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76.000 
78.000 
80,000 

8::.  000 

84.000 

86,000 

8^000 

90.000 

JG.OOO 

91,000 

96,000 

9fi,000 

100.000 

102,000 

104.  OOO 

106.000 

107, 440 


Elongation 
per  inch. 


Inch. 
0. 

.000117 
.000283 
.000450 
.000600 
.000767 
.000033 
.001117 
.001283 
.001450 
.001633 
.001683 
.001783 
.  001950 
.  0024G7 
.002800 
.  00:J367 
.003883 
.004500 
.005067 
.005833 
.006950 
.008333 
.009583 
. 010917 
.012667 
.  014167 
.015583 
.017100 
.018750 
.020783 
.022667 
. 024833 
.026833 
.0300 
.0317 
.0350 
.  0.38:t 
.0417 
.0467 
.0517 
.0567 
.OOKt 
.083:{ 
.1167 


SocceAslTo 

elonj^tiou 

per  inch. 


Inch. 

.000117 

. 000166 

.000167 

.000150 

.000167 

.000166 

.000184 

.000166 

.000167 

.000183 

.000050 

.000100 

.000167 

. 000517 

.0O03:t3 

.000567 

.000516 

.000617 

.000567 

.000766 

.001117 

.  001383 

.001250 

.  001334 

.001750 

.001500 

.  001416 

.001517 

.001650 

.002033 

.001884 

.  (102166 

.002000 

.003167 

.0017 

.00^ 

.  00.'» 

.0034 

.OO.'iO 

.0050 

.0050 

.0116 

.0150 

.0334 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sncoessive 

permanent 

set. 


0. 


Inch. 


Remarka 


Initial  loaj. 


Elastic  limit. 


Tensile  strength. 


(ieneral  nummary. 

trvngth  per  sqnare  inch  of  original  section pounds. .     107, 440 

aiit  per  snnare  inch  of  original  section do . . .      61,  OOO 

«  per  inch  aft^r  rapt  ore inch..      0. 1417 

wj«rinch  under  strain  at  elastic  limit • do...     .00168,'J 

n  UJ  diameter  at  point  of  rupture do . . .  .084 

0  in  Mca  after  rii ptare,  per  centum  of  original  section 27. 6 

)f  rapture 2i  inches  from  nock 

r of  broken  surface granular;  silky  spot  near  center 

•nofinchsectiona 09,  ".22*.  ".23»,  ".15,  ".10,  ".06 
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No.  2761. 

Marks,  ^^5iS 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Poundt. 

250 

1,250 

2,500 

3.750 

5,  000 

6.250 

7,500 

8.750 

10,000 

11.250 

li,  500 

12,750 

13,  000 

la.  250 

13.  500 
13,750 
U.  000 
14, 250 
U,  500 

14,  750 
15,000 
15,500 

16,  000 
16,500 

17.  000 
17.  500 
1«,  000 
18,500 
10, 000 
19.500 
20.000 
20,500 
21,000 
21.  500 
22,000 
22, 500 
23, 0(»0 

23.  500 

24,  000 

24,  500 

25,  000 
25, 500 

26,  000 
26,500 
26. 610 


P«r  snuaro 
inch. 


PoundM. 
KOOO 
5,000 
10,000 
15,000 
20,  0(M) 
25,  OOO 

:50. 000 

35,  000 
40.  OIK) 
45.  000 
50,  000 
51,000 
52,  000 
5.5,  COO 

54,  0(HI 
55, (H)0 
5(5,  00i> 
.57,  (MX) 

55.  000 

59,  000 

60,  000 

02.  om 

04.  000 

6fl,000 

08,000 

70.  000 

72,  000 

74,  000 

76,  000 

78,  000 

80,000 

82,000 

84.  000 

80,  000 

88,000 

90,000 

92,000 

94,  000 

96,000 

98,000 

100,000 

102,  000 

104.000 

106,  OOO 

106,440 


EloDpation   Sjiccessive 
periDch.   I   p^riDcb. 


Inch. 
0. 
.000133 

.  ooo:wo 

.000467 
.000650 
. 000817 
. 0000K3 
.001150 
.001317 
.(MM4KJ 
.001067 
.00170<» 
.001750  1 
.(KM7K:{  ! 
.OOHriiO 
.On_»(t">0 
.  (J02467 
.  (W2H33 
.  OtH.^iCKJ 
.004017 
.004.K50 
.  O0(iO83 
.  0070(17 
. 00958 { 
.010500 
.011833 
.013300 
.0UH:i3 
.016417 
.01KU83 
. 020000 
.0-'I8:J3 
.  0240(»0 
.  02fiJ50 
.  02858:1 
.  030M33 
.  0333 
.  0.W7 
.  0400 
.0167 
.0517 
.  0507 
.  0B07 
.  0850 
.  1050 


Inch. 
0. 

.000133 
.  000167 
.000167 
.000183 
.000167 
.  000166 
.000167 
.000107 
.000106 
.()0UlK4 
.  OlMM):UJ 
. 000050 
.  O.KK)33 
.000117 
.000150 

.(KH)n7 

.  0003G6 
.  OOOIMJ? 
.000517 
. O0OS33 
.001233 
.00i:>84 
.011916 
.000917 
.001333 
.001467 
.(K)1533 
.001584 
.001(W>6 
.001917 
.001833 
.  002167 
, 002250 
. 002333 
.  (M)2250 
. 0OJ467 

.  o<>:m 
.oiai 

.  0067 
.  0050 
.0050 
.01i*0 
.0183 
.0200 


Permaucut 
set. 


Saccessive 

penuaneDt 

set. 


Remtrlu 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


000017 


Inch. 


0. 


iDitial  loud. 


0(10017 


Elu.stic  limit- 


Tensile  strenj^tl 


General  summary. 

Tensile  strength  per  sqnaro  inch  of  oricinal  section ponndc 

Elastic  limit  per  stiuaro  inch  of  oriKUial  sectiou ..^ .do. 

Elongation  per  inch  after  ruptnie - incr 

Elongation  per  inch  ander  strain  at  elastic  limit do. 

Reduction  in  diameter  at  point  of  rupture...........--- do. 

Itednction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture • --•-  "-^ 

Character  of  broken  surface granular,  silky  ec< 

ElongaUon  of  inch  sections ".25*,  ".U,  ".09, ". 


\ 


s     \  \ 


^fO^'i^iGeZ^.-LX^le  ^yn>.2 


I 


J^ooj?  OS 


k ~/^.^A^     


^--      -Z9.^ 


4 
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No.  2083. 

.Kj,  10  R,  Cg 

meter,  ".504. 

tional  area.  .25  square  inch. 


pplied  loads. 

EloDfraiion 
Iter  inch. 

Successive 

cloD^ation 

per  inch. 

Permanent 

seL 

Successive 

• 

aL 

1  Per  saaarc 
incD. 

permanent 
set 

Remarks. 

!5i} 

Pounds. 

1,000 

5,000 

10,000 

IS  000 

h\ch. 
0. 

.000150 
.000317 
.00048:} 
.000650 
.000833 
.001000 
.001167 
.001333 
.  0014K{ 
.  (H)1650 
.OOIOKJ 
.00173:1 
.001707 
.  0017«:i 
.001850 
.001883 
.001950 
.002117 
.002300 
.002567 
.     .  003233 
.004000 
.005117 
.006833 
.00«67 
.009833 
.011417 
.012833 
.014833 
.016500 
.018083 
.019667 
.021417 
.023333 
.025667 
.0275 
.0300 
.03.13 
.0367 
.0400 
.0450 
.OiSOO 
.^».\ 
.0700 
.0907 

Inch. 
0. 

.000150 
. 000107 
.000166 
.000167 
. 000183 
.  000167 
. 000167 
.  000166 
.000150 
.000107 
.000033 
.000050 

.oooo.u 

.000016 
.000067 
.000033 
.000067 
.00«»167 
.000183 
.  000267 
.000666 
.000767 
.001117 
. 001716 
. 001434 
.001566 
.001584 
.001416 
.002000 
.001667 
.001583 
.001581 
.001750 
.  001916 
.002334 
.001833 
.0025 

.oo:j3 

.0034 
.0033 
.0050 
.0050 
.0083 
.0117 
.0267 

1 

Inch. 
0. 
0. 
0. 
N. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. , 
Elastic  limit. 

Tensile  strenstli. 

1(10 

"50 

100    1        'H)  0(10 

^ 

25,000 
30,000 
35,000 
40,000 
l!%  fiflO 

M 

.SO 

00 

so 

00    !       &0,000 

50        z;!  o<M 

00 

52,000 
53,000 

ro.  000 

50 

90 

so        ?».v  ooo 

« 

56,000 

lO 

57,000 
58,000 
59,000 
60,000 
(sn  mm 

» 

iO 

Kl 

» 

n           64.0O0 
M)           66,000 
W           68,000 
»    '       70,000 
10           72,000 
10           7i.000 

»        .76,000 
»          78,000 
to    '       80,000 

• 

n           82,000 

to           84,000 

to           86,000 

10           88,000 

BO   ;       90,000 

K          9/.000 

OO           94.000 

Oe           96,000 

00          98,000 

oe       100,000 

00         102,000 

00         104,000 

M         106,000 
00         108,000 
15         100  IMO 

General  summary, 

treojrtb  per  square  inch  of  orij^inal  section pounds..     100,600 

fflit  per  square  incli  of  original  section do...      57,  ooo 

>»  per  inch  after  mptnre -«. inch..      0.1  KW 

n>  per  inch  under  strain  at  elastic  limit do . . .     .001 0.'tO 

Q  in  diameter  at  point  of  rupture do. ..  .101 

n  in  area  .after  rupture,  per  centum  of  original  section :i3.  r» 

of  mptnre 1"17  from  nock 

r of  broken  sarfau;e granular;  wlky  centei 

mofinchsectioiia ".07,  ".07,  ".07.  ".08,  ".08,  ".21* 
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Marks,  '^?;8' 


No.  2684. 


Diameter,  '\565. 

Sectional  area,  .25  square  iuch. 


Applied  loads. 


Total. 


Poundi. 
250 
1,250 
2,500 
3.760 
5.000 
0.250 
7.500 
8,750 
10.000 
11.260 
12.600 
12.750 
13,000 
13,250 
13,500 
13,  750 
14,000 
14,250 
14.500 
14,750 
15.000 
15.500 
16,000 
16,500 
17,000 
17.500 
18,  000 
18.500 
19,000 
19,500 
20,000 
20,500 
21.000 
21,500 
22,000 
22.500 
23, 000 
23,500 
24,000 
24.500 
25,000 
25,500 
26,  000 
26,360 


P«r  Muaro 
incli. 


PoundM. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
3Si,000 
40,000 
45,000 
50,000 
51,  0(H) 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,  000 . 
76,000 
78.000 
80,000 
82, 000 
84,000 
86,000 
88,000 
90,000 
02,  WH) 
04.000 
96,000 
98,000 
100,000 
102,000 
104, 000 
105, 440 


ElonsatioD 
per  loch. 


Inch. 
0. 

.000133 
.000300 
.000467 
.000633 
.000800 
.000967 
.001133 
.001300 
.001467 
.001633 
.001667 
.  001717 
.001750 
.001800 
.  002000 
.002383 
.002833 
.003533 
.004100 
. 004933 
.006417 
.007833 
.009350 
.010667 
.012250 
.013667 
.015283 
.016833 
. 018550 
. 020500 
. 022583 
.  024.^00 
.026783 
.0300 
.0333 
.0367 
.0383 
.0433 
.  048.'i 
.0533 
.0633 
.07«3 
.1050 


Sacceasiye 

eloDf^atiou 

per  inch. 


Inch, 
0. 

.000133 
.  000167 
.  000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.0001G6 
.000034 
.000050 
.OU0033 
.000050 
.000200 
.000383 
.  0004.50 
.000700 
.000567 
.000833 
.001484 
.001416 
.  001517 
. 001317 
.  001583 
. 001417 
. 001616 
.001550 
.  001717 
.001950 
.002083 
.001917 
. 002283 
.  006217 
.0033 
.0034 
.  OOIG 
.0050 
.  OO.'VO 
.00.50 
.0100 
.0150 
.  0267 


Permanent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SaccessiTe 

permanent 

set. 


Inch. 


0. 


Remarlu. 


Initial  load. 


Elastic  limit 


Tensile  strength 


Genei'al  summary. 

Tensile  strength  per  square  iuch  of  original  8oction pounds. 

Elastic  limit  per  square  inch  of  original  section '. .do 

Elongation  per  inch  after  rupture inch 

pjlongatiou  per  inch  under  strain  at  ela.itic  limit do. 

Keduction  in  diameU^r  at  point  of  rupture do. 

Ilcduction  in  area  afU'r  rupture,  per  centum  of  origin.ol  section 

Po.*<ition  of  rupture 1".22 

(Hiaractor  of  broken  Hurface granular;  si 

Elongation  of  inch  sections ".06,  ".08,  ".09,  ".10. 
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^1    BT,M 

meter,  ".564. 


No.  2685. 


meter,  ".o64. 

:ioDal  area,  .25  square  inch. 


)plied  loads. 


Perftquare 
incD. 


it. 

X) 
iO 
10 

10 
iO 
10 
iO 
10 
iO 
10 
iO 
10 
iO 
10 
« 
10 
iU 
10 
iO 
10 

n 

10 
10 
10 

10 
10 
10 

n 
» 

10 
10 
10 
10 

» 

10 

10 

« 

10 

« 

0 
0 
0 


Pound*. 
1.000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40.000 
45,000 
50,000 
51,000 
52,000 
53.000 
54,000 
SfiyOOO 
56,000 
57.000 
58,000 
50,000 
60.000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84.000 
86,  GOO 
88,000 
90,000 
92,006 
94,000 
96,000 
96,000 
100,000 
102,000 
104,000 
106.000 
108,000 
108,240 


I'^fScb"  ^'-s"""™  ''*™r''* 

!   penned.      p^^riuch.  ***• 


Inch. 
0. 

.000150 
.000300 
.000467 
.000633 
.000783 
.000050 
.001117 
.001283 
.001467 
.001650 
.001683 
.001717 
. 001767 
.001817 
.001917 
.002100 
.002333 
. 002833 
.003167 
.003867 
.005200 
.006700 
.008183 
.009500 
.010017 
.  012333 
.0138:13 
.  015333 
.017000 
.  018683 
.020667 
.022450 
.024667 
.026517 
.0283 
.0317 
.0350 
.0367 
.0417 
.0483 
.0533 
.0617 
.0700 
.0950 
.1117 


Inch. 
0. 
.000150 
. 000150 
.0001G7 
.000166 
.000150 
.  000167 
.000167 
.000166 
.000184 
. 000183 
.  000033 
.  O(Ki034 
. 0000:0 
.000050 
.000100 
.  000183 
.  (H)023:J 
. 000500 
.  000.334 
.000700 
.001333 
.001.500 
.  001483 
.001317 
.001417 
. 001416 
.001500 
.001500 
.001667 
.001683 
.001984 
.  0017H3 
.002217 
.OOJ850 
.001783 
.0034 
.0033 
.0017 
.0050 
.0066 
.0050 
.0084 
.0088 
.0250 
.0167 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
C. 
0. 


SacceSHive 

pemiaDeni 

.«et. 


Jneh. 


0. 


Remarks. 


Initial  load. 


£:ia8tic  limit. 


Tensile  Btrength. 


General  eummary. 

* 

no^per  square  inch  of  onsrinal  section pounds..    108,240 

ait  per  square  inch  of  original  section do  ..      54,000 

D  perincb  after  rapture inch..      0. 1200 

B  per  inch  under  stndn  at  elastic  Umit do...    .001817 

in  diameter  at  point  of  rapture do...         .OW 

in  area  after  rapture,  i>er  centum  of  original  section 21.4 

f  rupture - ".65  from  neck 

of  broken  surface granular ;  radiating  from  a  dull  spot  at  the  circnmferenoe 

lof  inch  seclions ".18*, ".12,  ".  10,  ".10,  ".12 

1.  Ex.  31 68 
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No.  2686. 

Marks,  \^i^ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 


Applied  loads.        { 

—  —  EloDfi:atioii 

I'or  square    Perlnch. 


Total. 


PoundM. 

250 

1,250 

2,500 

3,750 

5,000 

e.250 

7,- 500 

8,750 

10,000 

11,250 

12,600 

12,760 

13,000 

13,250 

13.500 

13, 750 

14,000 

14.250 

14,500 

14,760 

16,000 

15.600 

16. 000 

16,500 

17,000 

17,  500 
18,000 

18,  5U0 
19, 000 
19,500 

20,  000 
20,500 

21,  000 
21.500 

22,  000 
22.  50<J 
23,000 
23,500 
24,000 
24,500 
25,  000 
25,500 
26,000 
26,500 
26,680 


incn. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
'40,  000 
45,000 
60,000 
51,000 
52,000 
53,000 
54,000 
65,000 
56,000 
67,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66.000 
68.000 
70,  000 
72,000 
74,000 
70,  000 
78,000 
80,  000 
82,000 
84,000 
86,  000 
88,000 
90,000 
92, 000 
04,000 
96,000 
98,000 
100,  000 
102,  000 
104.000 
106, 000 
106, 720 


Inch. 
0. 

.000133 
.000317 
.000483 
.000050 
.000817 
.001000 
.001150 
.001333 
.001483 
.001650 
.001683 
.001733 
.  001767 
.001817 
.001867 
.002000 
.002167 
. 002433 
. 002733 
.003333 
.004833 
.006500 
.008083 
.009583 
.011250 
.  012500 
.014117 
.015667 
.  017500 
.  019267 
.021333 
.  023333 
.  025.'i33 
.  027067 
.0300 
.0:i33 
.0367 
.0400 
.0450 
.0500 
.0583 
.0683 
.0900 
.1167 


Successive 

elooeation 

per inch. 


Ineh. 
0. 

.000133 
.000184 
.000168 
.  000167 
. 000167 
.000183 
.000150 
.000183 
.000150 
.000167 
.000033 
.000050 

.oooo:j4 

.000050 

.000050 

.000133 

.000167 

.  000266 

.000300 

.000600 

.001500 

.  001667 

.001583 

.001500 

.  001667 

.001250 

.001617 

. 001550 

.001833 

.001767 

.  002066 

.  002000 

.  OO20O1I 

.  0023:U 

. 002333 

.0033 

.0034 

.0033 

.0050 

.0050 

.0083 

.0100 

.0217 

.0267 


Permanent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Successive 

permanent 

set. 


Inch. 


0. 


Bemaika 


Initial  IomL 


Elaatio  limit 


Tensile  strength 


General  sumtnary. 

Tensile  stren^h  per  square  inch  of  original  section pounds. 

Elastic  limit  per  square  inch  of  original  section do.. 

EluuK^tion  periuub  after  rupture inch. 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

Reduction  in  diametor  at  point  of  rupture —  * do.. 

Reduction  in  area  af tor  rupture,  per  centum  of  original  section 

Position  of  rupture *,^"*^i 

Character  of  broken  surface granular;  si 

Elongation  of  inch  secUons ".26*, 'MO,  ".12,  ".12 
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lio.  2687. 

lOKtCa 
^   MTsO 

Iter,  ".564. 

nal  area,  .25  square  iuch. 
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Pounds. 
1,U00 
5.000 
10.000 
15.000 
20,000 
25^000 
30,000 
35.000 
40.000 
45,000 
50.000 
51.000 
52,000 
53,000 
54.000 
56.000 
56.000 
57.000 
58.000 
59.000 
00,000 
OS,  000 
04.000 
M,0CO 
68.000 
70.000 
72,000 
74,000 
76,000 
78,000* 
80.000 
82.000 
84,000 
86.000 
88,000 
90.000 
92,000 
94.000 
96,000 
98,000 
100. 000 
102,000 
104,000 
105,240 


Inch, 
0. 

.000133 
.000300 
.000467 
.000650 
.000800 
.0009«7 
.001133 
.001300 
.001500 
.001667 
.001700 
.001733 
.001800 
.002000 
.002333 
.003083 
.003717 
.004417 
.005000 
.005700 
.007167 
.008500 
.000933 
.  011333 
.012833 
. 014417 
.016083 
. 017667 
.019333 
.021333 
.023167 
.025333 
.027633 
.0300 
.0333 
.0367 
.0400 
.0450 
.0500 
.0567 
.0650 
.0800 
.1083 


Inch, 


0. 


.000133 
.000167 
.000167 
.000183 
.000150 
.000167 
.000166 
.000167 
.  000200 
.000167 
.0000.33 
.0OUO33 
.000067 
.000200 
.000333 
.000750 

.ooo6:u 

.000700 

.000583 

.000700 

.001467 

.001333 

.0014.33 

.001400 

.OOl.'iOO 

.0015«4. 

.001666 

.001584 

.001666 

.002000 

.001834 

.002166 

.002300 

.002367 

.0033 

.0034 

.0033 

.0050 

.0050 

.0067 

.0083 

.0150 

.0283 


PennaneDt 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Snocessive 

permanent 

set. 


Remarks. 


Inch. 
0. 


Initial  load. 


ElaaUo  limit. 


Tensile  strenfcth. 


General  summary. 


jtMijtth  per  sqaan*  inch  of  original  «ertion  poands. 

'init  per  sQuare  inch  of  onginal  section    do  . 

•*»  P«!r  inch  after  riiptnre inch . 

"*.per inch  ander  Htrain  at  elastic  limit  do.  - 

">  |n  diameter  at  point  of  mptn  re  ...    do.. 

«>  m  »rw  alter  mptare,  per  centam  of  original  section . .         ««. «. 

^'">P»ore 1".65  fi-om  neck 

f^oioroken  rarface irrannlar;  silky  center 

•«»of  mch  nBoUons ".12,  ".29*,  ".15,  'MO,  ".08,  ".07 


105,240 

53.000 

0.  \^hO 

.001800 

.104 

33.5 
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No.  2688. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pounds. 
250 
1.250 
2.500 
3,7o0 
5,000 
6,250 
7,500 
8,750 
10,  000 
11.250 
12,500 
12,750 
13.000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
16.000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19.000 
19,  500 
20,000 
20,500 
21,000 
21,500 
22.000 
22,  500 
23,000 
23,500 
24.000 
24,500 
25,  000 

25,  500 
26,000 
26,500 

26,  620 


Per  square 
inch. 


Pounds. 
1.000 
5,000 
10,000 
15,000 
20,OOOL 
25.000 
30,000 
35,000 
40.000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55, 000 
56.000 
57,000 
58,000 
59,000 
60,000 
62,000 
61.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,  000 
84.000 
86,  000 
88,  000 
90,000 
92,000 
94,000 
96,  000  . 
98,000 
100,  000 
102,  000 
104.000 
106,000 
106,  480 


Elongation 
per  Inch. 


Inch. 
0. 

.000133 
.  000283 
.000450 
.000633 
.000817 
.001000 
.001167 
.  001333 
.  001517 
.001683 
.001717 
.  001767 
.  001817 
.  001933 
. 002000 
. 002500 
. 002917 
.003683 
.004300 
.005117 
.006583 
.007833 
. 009250 
. 010667 
.  012083 
.  013533 
. 015000 
.  01G617 
.0184,50 
. 020333 
.  022167 
.  024167 
.  026167 
.  0283 
.0317 
.  0333 
.0367 
.0400 
.0467 
.0517 
.0600 
.0700 
.0900 
.1083 


SnccessiTe 

elongation 

per  inch. 


Permanent : 
set. 


Inch. 
0. 

.  000133 

.000150 

.000167 

.000183 

.000184 

.000183 

.  000167 

.000166 

.000184 

. 000166 

.000034 

.000050 

. 000050 

.  000116 

.  000067 

.000500 

.000417 

.000766 

. 000617 

. 000817 

.  001466 

.001250 

. 001417 

. 001417 

. 001416 

.001450 

.  001467 

.001617 

.  001833 

. 001883 

.001834 

. 002000 

.  002000 

.  002133 

.0034 

.0016 

.0034 

.0033 

.0067 

.0050 

.0083 

.0100 

.0200 

.0183 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SnccessiTe  I 

permanent 

set. 


Inch. 


Rttmt  ■•  t! 


Initial  load. 


Elaatio  limit 


Tensile  etrengt 


General  summary. 

Tensile  strength  per  square  inch  of  original  section  ... pound 

Elastic  limit  per  square  inch  of  on gioal  section. do 

Elongation  per  incn  after  rupture  incl 

Elongation  per  inch  under  strain  at  elastic  limit  . do 

Reduction  in  diameter  at  point  of  rupture do 

Reduction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture |  incl 

Character  of  broken  surface granumr;  i 

JElongation  of  inch  aecUona .".08,  ".09, 'MO/'. 


%   '. 


V  If 


S     " 


X 


i 


/ 


-^    / .  ■ 


70  "K^ieel  JB.  Z.  Rifle  .Tto.  2 


H  Ex  v?^ ...  49  2 
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lOR.D, 


No.  2774 

S>   TiM 

leter,  ''.664. 

onal  area,  .25  square  inch. 


>Ued  loads. 


Per  sa  aare 
incQ. 


Pounds. 
1.000 
S.O0O 
10.000 
15,000 
20,000 
25,000 
30.  O^JO 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
56.000 
57.000 
58,000 
56.000 
60,000 
62,000 
64,000 
66.000 
6J<.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84.000 
86.000 
88,000 
90.000 
92.000 
94,000 
96.000 
96,000 
100,000 
100,240 


Elonsation 
per  mch. 


Inch. 
0. 

.000117 
.000283 
.000433 
.000617 
.000783 
.000933 
.001100 
.001287 
.001433 
.  001617 
.001650 
.001667 
.001717 
.001750 
.001783 
.001817 
. 001867 
.007333 
. 007917 
.008417 
.010000 
.011750 
.013667 
.015200 
.017000 
.018967 
.021000 
.022917 
.025500 
.0283 
.0317 
.0350 
.0367 
.0400 
.0467 
.0517 
.0550 
.0650 
.0783 
.1033 
.1333 


SacceflalTe 

eloDsation 

perlnob. 


In^. 
0. 

.000117 
.000166 
.000150 
.000184 
.000166 
.000150 
.000167 
.000167 
.000166 
.000184 
.000033 
.000017 
.000050 
.000033 
.000033 
.000034 
.000050 
.005466 
.000584 
.000500 
.  001583 
.  001750 
. 001917 
.  001533 
.001800 
.001967 
.002033 
.001917 
.002583 
.0028 
.0034 
.0033 
.0017 
.0033 
.0067 
.0050 
.0033 
.0100 
.0133 
.0250 
.0300 


Permanent 
set. 


Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
—  .000017 


SnooemiTe 

permanent 

set. 


» 


Inch, 


0. 


Remarks. 


—  .  000017 


Initial  load. 


Elastio  limit 


Tensile  strength. 


Gentral  summary. 

iTlty 7.8438 

21.40 

^^iiKth  per  square  inch  of  oritEinal  section  .: pounds..    100,240 

litpersanare  inch  of  original  section do...      57,000 

ip^incnafler  rapture inch..      0.1533 

i,P«r  inch  under  strain  at  elastic  limit do...     .001867 

IB dismeter at  point  of  rupture do...         .  124 

in  Area  after  rupture,  per  centum  of  original  section 39.2 

'nrotare 24"  from  neck 

of  broken  surface silky 

Kofinehtectiona 'MO,  ".33*,  ".17,  ".12, 'Ml,  ".09 


HOTS 
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TABULATION  OF  TENSION  SPECIMENS  FROM  WHITWOBTH  STEl 

FOR  lO-lNCn  STEEL  B,  L,  RIFLE  NO.  1. 


«M 

o 
6 


2740 

2741 
2739 
2738 
2742 
2667 
2058 
2659 
2660 

2061 


Position  in 
gun. 


Breeoh.  . 

— do-,... 

— do 

do 

do 

Ifnzzle.  . 

...do 

..  do 

- .  do 

...do  — .. 


Location  of 
specimens. 


Inside 


Outside 
Middle. 
...do... 
Badial   . 
Inside . . 
Outside. 
Middle 
— do.  .. 

Radial.. 


Elastic 

limit  per 

square 

inch. 

Tensile 

strength 

per 

square 

inch. 

■ 

1 

St 

a 

o 

Poundt. 

Poundt. 

Pr.et. 

33«000 

79,600 

20.0 

37,000 

85,760 

21.7 

85,000 

83.880 

22.0 

35,000 

82,920 

21.3 

31,000 

80,600 

15.6 

31,000 

85,800 

21.0 

32,000 

72, 240 

26.0 

33,000 

78,200 

23.7 

30,000 

77,720 

22.7 

23,000 

79,620 

23.0 

o 


15 


Pr.  et 
83.6 

44.6 
44.6 
39.2 
27.6 
36.4 
41.9 
27.6 
30.6 

30.6 


Appearance  of  t 


Granular,  60  per  oei 

40  percent. 
SUky. 
Do. 
Silky:  slightlv  gri 
Granular;  dull  sill 
Orannlar;  silky  si 
Silky. 

Granular;  dull  sill 
Granular,  50  per  oei 

50  per  cent. 
Granular,  with  di 

metal. 


TABULATION  OF  COMPRESSION  SPECIMENS  FROM  WHIT  WORT. 

TUBE  FOR  lO-INCH  STEEL  B,  X.  RIFLE  NO.  1. 


«M 

o 
o 


700 
701 
697 
698 
692 
693 
694 
695 
606 


Position  in  gun. 


Breeoh . 
— do .. 
— do .. 
— do  .. 
...do,. 
Muzzle. 
. . ..do  .. 
— do .. 
. ..  do.  . 
. . . . do . . 


Location  of  sfbci- 
mens. 


Inside  . . 
Outoide. 
Middle  . 
Radial.. 
...do... 
Inside  .. 
Outside. 
Middle  . 
Badial.. 
...do... 


Elastic 

limit  per 

square 

inch. 


Pounds. 
35,000 
40,000 
33.000 
34,000 
34,000 
30.000 
28.000 
27.000 
28.000 
31,000 


Ultimate 
strength 

per 

square 

inch. 


Pounds. 

73,720 
81,000 
73,500 
82.760 
80,840 
70,300 
61,060 
69,200 
78,760 
79,840 


Manner  of  faili 


Triple  flexure. 
Do. 
Do. 
Do. 
Da 
Da 
Da 
Do. 
Da 
Do. 
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iTIOy    OF     TENSION    SPECIMENS    FROM    WHITWORTH  STEEL 
JACKET  FOR  lO-INCH  STEEL  B,  L,  RIFLE  NO,  1. 


Position  in 
gun. 

Location  of 
specimens. 

• 

Elastic 

Umit 

per 

square 
inch. 

Tensile 
strength 

per 

square 

inch. 

• 

§ 

PreL 
12.3 

lao 

16.7 
19.0 
13.3 
20.0 
19.7 
26.0 
27.0 
22.7 

|| 

©o 

O 

Pret. 
18.3 
47.2 
33.5 
33.5 
18.3 
49.7 
47.2 
44.6 
49.7 
44.6 

• 

Appearance  of  flraoinre. 

treseh 

..do 

..do 

..do 

..do 

(oule 

..do 

..do 

..do 

..do 

Inside 

Oataide 

Middle 

....do 

Radial 

Inside 

Ontside 

Middle    .... 
do 

Radial 

Pounds. 

39,000 
45.000 
34,000 
30.000 
36.000 
37,000 
44,000 
39,QP0 
38,000 
34,000 

Pounds. 
94.560 
91,240 
85.440 
84,040 
87.  120 
82,000 
90,000 
80.400 
80.800 
80.400 

Granular. 

Silky. 

Granular ;  dull  spot. 

Do. 

Do. 
Silky. 
Silky;  trace  of  granulation. 

Do. 

Do. 

ITION  OF  COMPRESSION  SPECIMENS  FROM  WHITWORTH  STEEL 
JACKET  FOR  10-INCH  STEEL  B,  L,  RIFLE  NO,  1.- 


Petition  in 
gun. 

Location  of 
specimens. 

Elastic 

limit 

per 

square 
inch. 

Ultimate 
strength 

per 

square 

inch. 

Manner  of  fisil- 
ure. 

Remarks. 

Breech 

...do 

Inside   

Outside 

Middle 

Radial 

....do 

Pounds. 
60,000 
48,000 
32,000 
36,000 

35,000 

45.000 
47,000 
36,000 
42,000 
42,000 

Pounds. 

93,200 
81,100 
76,  320 
80,520 

81«480 

81,600 
86,400 
73,800 
71,700 
72,200 

Triple  flexure... 

Specific  gravity  (out* 
side),  7.8635. 

Specific  gravity  (in- 
side), 7.8610. 

Specific  grsvity,7.8677. 

...do 

do 

...do 

....do 

...do 

..  do  ........... 

Mnisle 

Initial 

Outside 

Middle 

Radial 

do 

....do    

...do 

..  do 

...do 

...  do 

....do ....... 

....do 

..do 

....  do  ........... 
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eneodoom 


9: 


mm 

illllili 


IMNCH  STEEL  WIRE  WOUND  RIFLE. 


ADDITIONAL  SPECIMENS  PROM 

WHITWORTH  STEEL  TUBE, 


TE8T8  BY  TENSION  OF  UPSET  SPECIMENS,  AND  BULGING  TESTS 

OF  DISKS. 


1083 


7o'\Sde^  ^4rir&'Ti^€mrT^  J^t/Ze' 


.^/^eeoH^ 


\^^>€cui^'Z0Z^ 


**  ^  s?./    49  2 
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lO-DTCH  STEEL  WIEE  WOUHD  BIFLE. 

ADDITIONAL  SPECIMENS  FROM  WHITWORTH  STEEL  TUBE. 

No.  527. 

arks,  9  B. 

jngth,  4'MO. 

lameter,  l'M)39. 

^tioDal  area,  "M&  sqaare  inch. 

)mpre88ion  load  of  39,300  poand8=46,340  poauds  per  sqaare  inch 

iireid  to  shorten  specimen  1  per  centum  of  length. 

iddle  diameter  after  compressing,  l'^0445 ;  enlargement,  '^0055. 

No.  528. 

[arks,  9  M. 

engtii,  4'MO. 

diameter,  ''.974. 

ectioDal  area,  ''.745  sqaare  inch. 

impression  load  of  29,600  poands=39,730  poands  per  square  inch 

Qired  to  shorten  specimen  I  ])er  centum  of  length. 

[iddle  diameter  after  compressing,  ".9797 ;  enlargement,  ".0057. 
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No.  990. 
Marks,  9  B 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 

This  specimen  and  one  following  were  previously  shortened 
pression  1  per  centum  of  length. 
Tested  by  tension  seven  days  after  the  compression  test. 


Applied  loadB. 


Total. 


Pounds. 

250 

1.250 

2,500 

3,760 

5,000 

5.500 

6,750 

6,000 

6,250 

6,500 

6,750 

7,000 

7,250 

7,500 

7,760 

8,000 

8,250 

8,500 

8.750 

9,000 

9,250 

9,500 

9,750 

10,000 

10.250 

10,500 

10.750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,600 

13,000 

13,5«0 

14,000 

14,500 

16.000 

16,600 

16,000 

16,500 

17,000 

17.500 

18,000 

18,600 

19.000 

19,500 

19.920 

18,200 


Per  ranare 
incn. 


Pounds. 
1.000 
6,000 
10,000 
16,000 
20.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
81.000 
32,000 
38.000 
84.000 
36,000 
86,000 
37,000 
38,000 
39.000 
40,000 
41.000 
42,000 
43,000 
44.000 
46,000 
46.000 
47,000 
48.000 
49.000 
50,000 
62,000 
64,000 
56,000 
58,000 
60.000 
62,000 
64,000 
66.000 
68,000 
70.000 
72,000 
74,000 
76.000 
78.000 
79,680 


Elongation 
per  mch. 


Inch. 

0. 

.000100 
.000350 
.000500 
.000650 
.000650 
.000700 
.000750 
.001150 
.001450 
.001700 
.001950 
.  002200 
.002600 
.003150 
.003700 
.003950 
.004650 
.005100 
.005850 
.006250 
.006600 
.007200 
.008160 
.008960 
.009500 
.010050 
.010800 
.011800 
.012550 
. 013750 
.014750 
. 016750 
.017500 
.019650 
.022000 
.026000 
.028250 
.031250 
.034900 
.038650 

•  .043250 
.048750 
.050000 
.0650 
.0700 
.0850 
.1050 
.1660 


Sacoesaive 

elonjj^ation 

per  inch. 


Inch. 

0. 
.000100 

^  00025U 
.000150 
.000150 

0. 
.000050 
.000050 
.000400 
.000300 
. 000250 
.000250 
.  000250 
.000400 
.000550 
.000550 
.000250 
.000700 
.000450 
.000750 
.000400 
.000350 
.000600 
.000950 
.000800 
.000550 
.000550 
.000750 
.001000 
.000750 
.001200 
.001000 
.001000 
.  001750 
.002150 
.002350 
.003000 
.003250 
.003000 
.003650 
.003750 
.004600 
.005500 
.  010250 
.0060 
.0050 
.0150 
.0200 
.0600 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks 


Inch. 


0. 


.000400 


.001700 


Inch. 


0. 


.000400 


.001300 


.003900 


Initial  load. 


Elastic  limit 


.002200 


.006650 


.002750 


Tensile  strengt 
Load  at  time  ol 


General  summary. 

Tensile  strength  per  sqnare  inch  of  orisinal  section poand 

Elastic  limit  per  square  inch  of  original  section dc 

Elongation  per  incn  after  rapture ino 

Elongation  per  inch  under  strain  at  elastic  limit .' do 

Reduction  in  diameter  at  point  of  rupture do 

Reduction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture i  inch  fh>m  mi 

Character  of  broken  surface silky;  interspersea  with  fine  gra 

Elongation  of  inch  sections 
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No.  991. 


Marks,  9  M 

Diameter,  ''.664. 

Sectional  area,  J25  sqaare  inch. 


Applied  lotds. 

Elongation 
permch. 

SaeoeaaiTe 

elonntion 

per  inob. 

Pennanent 
set. 

Sacreastve 

permanent 

set. 

0. 

Bexnarkt. 

TotiL 

inoD. 

Pvmds. 

2S0 

1.2S0 

2,500 

3,7SO 

9,000 

5^250 

3^500 

5,750 

6^000 

^2S0 

«,50l 

^750 

7,000 

7.250 

7.500 

7.750 

8,000 

81250 

8,500 

8,790 

2.0W 

2,250 

2.500 

2,750 

10,100 

10,500 

11,000 

11,900 

1^000 

12,500 

U^OOO 

13,500 

li,000 

14,500 

15,000 

15,500 

lliOOO 

18^500 

17,  too 

17,120 

Povndt. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25.000 
26,000 
27,000 
28,000 
20,000 
30.000 
31,000 
82,000 
33,000 
34.000 
35,000 
36,000 
37.000 
38,000 
80.000 
40.000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
68.000 
60,000 
62,000 
64,000 
66,000 
68,000 
68,520 

Inch, 
0. 

.000100 
.000900 

.ooo<«oo 

.000950 
.001050 
.001250 
.001500 
.001750 
.001950 
.0U2400 
.002750 
.003250 
.003650 
.004350 
.004900 
.005400 
.006100 
.006850 
.007650 
.008400 
.009150 
.010050 
.010950 
.011050 
.015000 
.017700 
.020750 
.034500 
.028500 
.032900 
.038500 
.044750 
.051500 
.050000 

.08(0 
.1000 
.1450 
.2000 

Inch, 
0. 

.000100 
.000200 
.000200 
.000450 
.000100 
.000200 
.000250 
.000250 
.000200 
.000450 
.000350 
.000500 
.000400 
.000700 
.  0005*4) 
.000500 
.000700 
.000750 
.000800 
.000750 
.000750 
.000900 
.000900 
.001000 
.003050 
.002700 
.003050 
.008750 
.004000 
.004400 
.005600 
.006250 
.006750 
.007500 
.0060 
.0200 
.0150 
.0450 
.0550 

Inch. 
0. 
0. 
0. 
0. 

.000350 

Initial  load. 

Elastic  limit  proHably 
19,000     pounds     per 
sqaare  inch. 

Tensile  strength. 

Load  at  time  of  raptnre. 

.  Ui!U350 

••••      •••••• 

.008860 

.008000 

".006400 

.003050 

• 

General  eummary,        * 

^Hl^itrngibpersqnare  inch  of  original  section pounds..    68,620 

S^IiinHperflqaarainchof  original  section  (probably) do...    19,000 

^ntioD per  inch  after  rapture  • inch..    0.3400 

52'***?*  in  diameter  at  point  of  rapture do...        .  164 

^■ictioDioaregi^|.rupt4ire,  per  centum  of  original  section 49.7 

JjwtioDofrnpj^^ Alnchfh>m  middle  of  stem ;  oblique 

S^r of  broken  sarflMJ© - ...sl&y 

lof  iacjj  8ectioi:s "•*«•.  -"26 
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BULonra  tests.  . 

[SpeoimeiiB  B"  square  by  ''.20  thick.] 

Tested  by  being  placed  upon  a  ring  of  steel  2^  inches  interior  d 
eter  and  distorted  by  a  plunger  1^  Inches  diameter  with  hemisphei 
end. 

Pressure  applied  and  continued  till  the  specimen  cracked. 

No.  542. 

Marks,  B  10. 

Bulged  ^^46,  measured  after  fracture. 

Gracked  across  face,  which  remained  open  ^^03  at  the  middle  oi 
length. 

No.  643. 

Marks,  M  10. 

Bulged  '^79,  measured  after  fracture. 

Gracked  across  face,  which  remained  open  ^^25  at  the  middle  of 
length. 

Appearance  of  fracture,  granular. 

A  plunger  with  1  inch  hemispherical  end  was  first  employed  in  bo! 
ing  this  £sk  ^^4,  after  which  the  l^inch  plunger  was  nsed. 


/>' 


V?- 


H  Ex  ^?./ .  49  2 
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New  Sleeve. 


neter,  ".664. 

ional  area,  .25  square  inch. 


No.  2561. 


iplied  loads. 


W 
00 
M 
W 

•0 

m 
w 

no 

m 

M 
M 

00 


Persqaftre 


PotauU. 
1,000 
S^OOO 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40.000 
45.000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
50.000 
57.000 
58,000 
50,000 
60.000 
02,000 
04.000 
08,000 
68,000 
70.000 
72.000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92.000 
93.880 


Elonntioii 
per  moh. 


Jneft. 
0. 

.000100 
.000283 
.000433 
.000600 
.000767 
.000983 
001167 
.001400 
.001583 
.001700 
.001800 
.001083 
.002033 
.004667 
.005833 
.006667 
.007600 
.008700 
.OIUOOO 
.010833 
.012667 
.014738 
.  016767 
.019000 
.021000 
.U23433 
.026167 
.028738 
.032000 
.0367 
.0400 
.0433 
.0467 
.0567 
.0667 
.0600 
.1300 


Saooessive 

elonfCfttion 

per  inch. 


Inch, 


0. 


.000100 

.000183 

.000200 

.000167 

.000167 

.000166 

.000234 

.000238 

.000183 

.000167 

.000100 

.000133 

.000100 

.002634 

.001166 

.000834 

.000033 

.001100 

.001300 

.000833 

.001834 

.002066 

.002034 

.002283 

.002000 

.002433 

.002734 

.002566 

.003267 

.0047 

.0038 

.0033 

.0034 

.0100 

.0100 

.0138 

.0500 


Permaiieiit  S°cc«Mivf 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


Inch. 


Bemftrks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  suMmary, 

tnngth  per  square  inch  of  original  section pounds..      93,880 

■lit  per  sooare  inch  of  original  section do...      50,000 

n  per  incD  after  mptaie inch . .      0. 2100 

10  per  inch  imdOT' strain  at  ela^io  limit do...    .001700 

1  in  diameter  at  point  of  mptilre  do...         .154 

I  io  area  after  rapture,  per  centum  of  original  section 47.2 

f  rapture l".60from  neck 

of  Moken  surfaoe silky;  opened  cracks  in  surface  of  stem 

Bofinch  sections , , ".15,  '.87*, ".IJ 

a,,£x,  31 69 
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No.  2562. 

Marks,  ^%^ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 

Per  sqoare 
inch.  * 

Poundi. 

Poundi. 

250 

1,000 

1,250 

5,000 

2,500 

10,000 

3,750 

15,000 

5,000 

20,000 

6,250 

25.000 

7,500 

30.000 

8,750 

35,000 

10.000 

40,000 

11,250 

45,000 

11,600 

46,000 

11,750 

47,000 

12,000 

48,000 

12,250 

49,000 

12,500 

50,000 

12,750 

51,000 

13.000 

62,000 

13,250 

63,000 

13.500 

64,000 

13,750 

66,000 

14,000 

56,000 

14,250 

67,000 

14,500 

68,000 

14,750 

60,000 

15,000 

60.000 

15,500 

62,000 

16,000 

64.000 

16,500 

66,000 

17  000 

68,000 

17,500 

70.000 

18,000 

72,000 

18,500 

74,000 

19,  000 

76,000 

10,500 

78.000 

20,000 

80,000 

20.500 

82,000 

21.  000 

84,000 

21,500 

86.000 

22.  000 

88,000 

22,  500 

90,000 

23,000 

02,000 

23.080 

92,320 

Elonf^tion 
per  inch. 


Inch, 
0. 

.000100 

.000267 

.000400 

.000600 

.000800 

.000967 

.001167 

. 001333 

.001467 

.001500 

.001533 

.001600 

.001633 

.001067 

.001767 

.002500 

.004300 

.  OOC'tOO 

.007067 

. 007933 

.008833 

.009867 

.010900 

.012167 

.014133 

.016033 

.018167 

. 020500 

.023000 

.  02M33 

.  01f8600 

.031333 

.034667 

.0400 

.  0433 

.0500 

.0567 

.0633 

.0767 

.1000 

.1300 


SnceeesiTe 
elongation 
per  inch. 


Inch. 
0.  • 
.000100 

.000167 

.000133 

.000200 

.000200 

.000167 

.000200 

.000166 

.000134 

.000033 

.000033 

.000067 

.000033 

.000034 

.000100 

.000733 

.001800 

.002000 

.000767 

.000866 

.000900 

.  001034 

.  001033 

.001267 

.001966 

.0019u0 

.002134 

. 002333 

.002500 

.002433 

.  003167 

.002733 

.003334 

.005333 

.0033 

.0067 

.0067 

.0066 

.0134 

.0233 

.0300 


Permanent 
set. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 


SnooeaaiTe 

permanent 

aet. 


Inch, 


Remarks. 


Initialload. 


Elaatic  limit 


Tensile  atrengtb. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds 

Elastic  limit  per  sauaro  inch  of  originaT  section do . . 

Elongation  per  incii  after  ruptura inch 

Elongation  per  inch  under  strain  at  elastic  limit ?. do 

Rednction  in  diameter  at  point  of  rupture do. 

Redaction  in  area  after  rupture,  per  centum  of  original  section . 

Position  of  rupture ".90 

Character  of  broken  aurfkoe ailky ;  opened  amaU  oraoka  in  anrfi 

Elongation  of  inch  aectioaa ".00^ 
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So.  2663. 

meter,  ''.564. 

tioDal  area,  .25  square  inch. 


ypUed  loads. 


0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

10 

iO 

)• 

M) 
90 
SO 
N 
SO 
00 
50 
10 
OO 
100 

w 
no 

100 
100 

w 
w 

soo 
too 

iOO 
HO 
SOO 
NO 
SOO 
BOO 
IOO 


Per  square 
inen. 


Plmndt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
40,000 
45,000 
40.000 
47,000 
48,000 
49,000 
50.000 
51,000 
52.000 
53.000 
54,000 
5%  000 
56.000 
57.000 
58.000 
59.000 
60,000 
63.000 
61,000 
66,000 
68.000 
70.000 
72,000 
74,000 
76.000 
78.000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
92.400 


EloxijB;atioin 
per  inch. 


Inch. 

0. 

.000100 
.000267 
.000433 
.000600 
.000800 
.000907 

.oouoo 

.001267 

.001433 

.001500 

.001567 

.001633 

.001667 

.001700 

.001733 

.001867 

.002067 

.005333 

.006600 

.007533 

.008367 

.009500 

.010500 

.011500 

.013167 

.015333 

.  017433 

.0198;)3 

.  022i«7 

.024667 

.027500 

.030667 

.033567 

.037167 

.0400 

.0467 

.0567 

.0633 

.0700 

.0933 


SaooMsire 

elongatioxi 

per  inch. 


Inch. 
0. 

.000100 
.000167 
.000166 
.000167 
.000200 
.000167 
.000133 
.000167 
.000160 
.000067 
.000067 
.000066 
.000034 
.000033 
.000033 
.000134 
.001000 
.002466 
.001267 
.000933 
.000834 
.001133 
.001000 
.001000 
.001667 
.002166 
.002100 
.002400 
.002334 
.002500 
.002833 
.003167 
.002900 
.00360^ 
.002833 
.0067 
.0100 
.0066 
.0067 
.0233 


Permanent 
set. 


IneK. 


0. 
0. 
0. 
0. 
0. 
0. 

a 


Saooessive 

permanent 

set. 


Inch. 


0. 


Remarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary, 

■traiCth  per  square  inch  of  oriKioal  section ponnds..      02,400 

^nit  per  sqaare  inch  of  original  section do. . .      51, 000 

lOB  per  inch  after  rapture inch..      0.0967 

ton  per  inob  nnder  strain  at  elastic  limit do. . .    .  001733 

OB  ia  diameter  at  point  of  rupture do...         .044 

m  in  area  after  rapture,  per  centum  of  original  section 15.0 

of  rupture ".40  from  neck 

er  of  broken  surface,  granular ;  radiating  firom  a  fliJcy  spot  at  the  circumference ;  opened  small 

;  hi  tbe  soiftce  of  stem. 

kmoffaicbaeotioQa , ".07,  ".08,  ".U* 


^o  Cocas-^ _^4y^i,yy. 


^^e-i^o7z^^Z^jf:/*l^^  ^ 


"^^e^Z  Arj 


^Z* 


H  Ex  3  /   49  2 


nSTS  OF  IRON,  STEEL.,    AND  OTHEK   MATEELIX5. 


I    JO 


Specimens  from  Edge  of  Hoop. 

No.  2642. 

J    mOt* 

area,  .25  square  inch. 


ii. 


sare 


90 
W 
0 

0 
) 


I  Elonieation 
per  inch. 


Inch. 
0. 

.000133 

.000317 

.00O483 

.00O65O 

.O0O817 

.000083 

.OOllSO 

.0O1317 

.001450 

.001633 

.001667 

.0O1683 

.0O1717 

.OD1783 

.0018.50 

OOI883 

.  002017 

002300 

002483 

.  00^850 

.OOAOOO 

.  005217 

.00686T 

.008250 

. OlOOOO 

.011500 

0130S3 

; 014917 

.01666^ 

.  Ol»0€r7 

.  02O5OO 

.022500 

.024«33 

.027000 

.0300 

.0333 

.03«7 

.0400 

.0450 

.osoo 

.0S50 
.0667 
.  0833 
.1033 


Sacc«ssiTe 

eloiifration 

per  inch. 

Penninait 
set. 

! 

•^                           t 

Inch. 
0. 

.000133 

IndL 
0. 
0. 
0. 
0. 
0. 
0. 
Ol 

ImdL 

laitijd  load. 

.000184 

1 
EbuticlimtU 

.000166 

.000167 

.000167 

.000166 
.000167 

.000167 

.000133 

.000183 

.000034 

.000016 

.000034 

.00)3066 

.000067 

.  00()«>33 

.0001.34 

.000283 

.0001X3 
.000367 
.001150 
.001217 
.001650 
.001383 
.001750 
.001500 
.001583 
.001834 
.001750 
.002000 

.001833 

.002000 

.002333 

•••*"••••••• 

.002167 

.0030 

1. ..••••••-•• 

.0033 
.0034 

i 

.0033 

.0050 

.0050 
.0050 
.0117 
.0166 
.0200 

'  Tenalle  strent^th. 

General  summary, 

•^  «-ncb  of  original  section ponnds 

"^S^b  of  orHcinalsectlon do  . 

!?^iS*ot  mptuT* 

oitix«^»  P*"*  *'®'*^**™  o^  original  section 


IOC.  720 

5i\.  (too 

0, 1  :')7 

.(I01S83 

.114 

nr..  4 

".40  from  niiddK'  of  stetn 

crannlar  ;  dull  r<iitt*r 

".07,  ".09,  ".14,  ".29%  ".13,  ".10 


inch.. 

.do  .. 

do  .. 
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No.  2643. 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


Total. 


Pounds. 

2n0 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 
8.750 
10,000 

11,  250 

12.  500 

12,  7:.o 
13,000 

13,  250 
13,  500 
13,750 
14,000 
14,250 
14.500 
14,750 
15,000 
16,500 
16,  000 
16,500 
17,000 
17,500 
18.000 

18,  500 

19,  000 

19,  500 

20,  000 

20,  500 

21,  000 

21,  500 
22, 000 

22,  500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26.000 
26,600 
27,  000 
27,500 
27,710 


Per  sanare 
iucn. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,  000 
25.  000 
30.  000 
35,  000 
40,  000 
45,  000 
50.000 
51,000 
52, 000 
Ki,  000 
54,000 
55, 000 

56.  000 

57,  000 
58,000 
59,000 
60,000 
62,  000 
64,000 
06,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78.000 
80.000 
82.000 
84.  000 
86.000 
88,000 
30,000 
92.000 
94,000 
96,  000 
98,000 

100,000 
102,  000 
104,000 
106,000 
108, 000 
110,  000 
110,840 


EloDzatioD 
per  inch. 


Inch. 
0. 

.000133 
.000333 
. 000467 
. 000633 
.  0008t»0 
.000967 
.001133 
.  001300 
.001467 
.  001633 
.001667 
.001700 
.001733 
.001783 
.001817 
. 001867 
.001917 
. 002050 
.002167 
.  002433 
. 003083 
.004167 
.005450 
.000867 
.008333 
.009667 
.011167 
.  012667 
.014217 
.015917 
.017500 
.  019333 
.  021333 
.  023183 
.025667 
.0283 
.0317 
.0350 
.0367 
.0383 
.0450 
.0500 
.0550 
.0650 
.0817 
.1017 


Snccessive 

elonf^atioD 

per  inch. 


0. 


Inch. 

.  000133 
.  000200 
.  000134 
.000166 
. 000167 
. 000167 
.  000166 
.000167 
.  000167 
. 000166 
. 000034 
. 00u033 
. 000033 
. 000050 . 
. 000034 
. 000050 
. 000050 
.  000133 
,000117 
, 000206 
, 000650 
,001084 
,001283 
,001417 
001466 
001334 
001500 
001500 
,001550 
001700 
()01583 
001833 
002000 
,001850 
002484 
002633 
0034 
,0033 
0017 
0016 
0067 
0050 
0050 
,0100 
0167 
0200 


Permanent 
set. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Snoceesive 

permanent 

set. 


Inch. 


0. 


RemM 


Initial  losd. 


Elastic  limit 


Tensile  stre n 


General  summary. 

Tensile  stronfi^th  per  square  inch  of  oricinal  Hection poui 

Elastic  limit  per  souare  inch  of  original  section < 

EloD^utiou  per  iucn  after  rupture ii 

Elou;;atiun  per  inch  under  strain  at  elastic  limit • 

Reduction  in  diameter  at  poiut  of  rupture < 

Reduction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture 

Character  of  broken  surface granula 

Elongation  of  inch  seoUona ''.08, ''.20*,  M7, 
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No.  2644. 

meter,  ''.664. 

tional  area,  .26  square  inch. 


applied  losfda. 

Bloneation 
per  mch. 

Sacc«88iTe 

elongatiou 

per  inch. 

Permanent 
aet. 

Suocesaive 

permanent 

set. 

Bemarks. 

iL 

1 
Peracaare 

«4k 

!S0 
150 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20.000 
25,000 
80,000 
35,000 
40,000 
45.000 
50.000 
51,000 
52,000 
53.000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60.000 
62.000 
64,000 
66,000 
08.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92.000 
94.000 
96,000 
98,000 
100.000 
102.000 
104,000 
106.000 

loaooo 
uo.ooo 

112,000 
114,000 

Inch. 
0. 

.000133 
.000283 
.000450 
.000617 
.000783 
.000950 
.001117 
.001300 
.001467 
.001633 
.001683 
.001700 
.001717 
.001767 
.001800 
. 0O1817 
.001867 
.001900 
.001950 
.002017 
.002283 
.002833 
.003667 
.004817 
.006167 
.007417 
.008850 
.  010517 
.012067 
.018560 
.  015167 
.016667 
.018500 
.020217 
.022333 
.0233 
.0267 
.0300 
.0317 
.0333 
.0383 
.0433 
.0483 
.0588 
.0617 
.0700 
.0950 

Inch. 
0. 

.000133 
.000150 
.000167 
.000167 
.000166 
.000167 
.000167 
.000183 
.000167 
.000166 
.000050 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

iOO 

i50 

100 

VXl 

iOO 

^50 

• 

Elastic  limil 
Tensile  strenisih. 

too 

!S0 

iOO 

m 

IOO 

.000017 
.000017 
.000050 
.000033 
.000017 

!!iO 



iOO 



^ 

«0 



^  , 

.000050 

.000033 

.000050 

.000067 

.000266 

.000550 

.000834 

.001150 

.001350 

.001250 

.001433 

.001667 

.001560 

.001483 

.001617 

.001500 

.001833 

.001717 

.002116 

.000967 

.0034 

.0033 

.0017 

.0016 

.0050 

.0050 

.0050 

.0050 

.0084 

.0083 

.0260 

«0 

50 

■00 

f» 

w 

00 

' 

CO 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

^ 

General  iummary, 

<t'«ngth  per  aqnare  inch  of  oriicinal  section ponnds..    114,000 

^t  per  square  inch  of  original  section tdo...      59,000 

"B per indi after  roptare inch..      0.1200 

i>o  per  inch  under  strain  at  elastic  limit do...    .001950 

D  io  diameter  at  point  of  inptnre do...         .084 

'^ioueaafter  mptnre.  per  centam  of  original  section 27.6 

of  niptan       r'.70from  neck 

r«f  broken  sorfitoe granular;  dull  center 

nofiachMetioiM ".10,  ".26*. 'M2,  ".iQi  ".09.  ".06 
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No.  2645. 

Marks,  ^«?;a^ 

Diameter,  ''.564, 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Pounds. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

8.750 

10,000 

11, 250 

12,  500 

12,750 

13,000 

-13, 250 

13,500 

13,750 

14,000 

14. 250 

14,500 

14,750 

15,000 

15.  500 

16,000 

16.500 

17,000 

17,500 

18,000 

18,500 

19, 000 

19,500 

20,  000 

20,  500 

21,  000 
21,500 

22,  000 
22,  500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26.000 
26,500 
27,000 
27,500 
27,600 


Per  sqaare 
iucn. 


Poundt. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45. 000 
50,000 
51,  COO 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60.000 
62,000 
64,000 
66.000 
68,000 
70.  000 
72,  000 
74,000 
76,  000 
78,000 
80,  000 
b2,  000 
84,000 
86.  000 
88,  000 
90,  OdO 
92,  000 
94.  000 
96,000 
98,  000 
100,  000 
102.  000 
104,  000 
106,  000 
108,  000 
110.  000 
110,400 


Elon^tion 
per  inch. 


Inch, 
0. 

.000133 
.000300 
.000467 
.000633 
.000800 
.000967 
.001133 
. 001300 
.  001467 
.001633 
.001667 
.001700 
.001733 
.001800 
. 001850 
.001900 
. 002050 
.  002283 
.  002517 
.002833 
. 003733 
.004850 
. 006133 
.007467 
.008950 
. 010467 
. 012000 
.013433 
.015183 
.016850 
.018417 
.020500 
. 022500 
.024617 
.027033 
.0300 
.0317 
.0350 
.0383 
.0433 
.0483 
.0517 
.0617 
.  0733 
.  09H3 
.1000 


Saccessiye 

elonfcation 

per  inch. 


Jneh. 
0. 

.000133 
.000167 
. 000167 
.000166 
.000167 
.000167 
.000166 
. 000167 
.  000167 
.000166 
.000034 
.000033 
.000033 
.000067 
.000050 
.000050 
.000150 
. 000233 
. 000234 
.000316 
. 000900 
.001117 
.001283 
.001334 
.001483 
. 001517 
.001533 
.  001433 
.  00175O 
.001667 
.001567 
.002083 
.  002000 
. 002117 
.  002416 
.002967 
.0017 
.0033 
.0033 
.0050 
.0050 
.  00:{4 
.0100 
.0116 
.0250 
.0017 


Permanent 
aet. 


Inch, 

0. 

.000017 
.000017 
.000017 
.000017 
.000017 
.000017 
.000017 
.000017 
.000033 
.000038 


Saoceeaive 

permanent 

aet. 


Ineh. 
0. 

.000017 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000016 
0. 


Initial  load. 


Elaatic  limit 


Tensile  strengl 


General  summary. 

Tensile  strengtli  per  sqnare  inch  of  oricinal  Hection ponnd 

Elastic  limit  per  square  inch  of  oripual  Hcetiou  do 

EloDgatiou  pes  inch  afUir  ruptare IdcI 

£1onfratiou  per  inch  under  strain  at  elastic  limit do 

Reduction  in  diameter  at  point  of  rupture do 

Ueductiou  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture '.25  ftt>m  ml 

Character  of  broken  surface 

Elongation  of  inch  Motiona ",10,",lA,",2y,", 
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TESTS   OP    IRON,    STEEL,    AND   OTHER    MATERIALS.  1099 

I  CAST  IRON  B.  L  EIFLE,  HOOPED  AK)  TUBED  WITH  STEEL 

ADDITIONAL  SPECIMENS  FROM  NEW  HOOP. 

No.  1021. 

,a   12RA,i 
^»      1.1 

leter,  ".564. 

ODal  area,  .25  square  inch. 


plied  loads. 


Per  square 
inch. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30.000 
35,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
50.000 
57.000 
58,000 
59.000 
80,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98.000 
100.000 
102,000 
104.000 
105.920 


Elongation 
per  inch. 


Inch. 
}. 

.000167 
.000333 
.000407 
.000660 
.000817 
.000983 
.001150 
.001300 
.001333 
.001367 
.001383 
.001417 
.001450 
.001517 
.001560 
.001600 
.001633 
.001700 
.001733 
.001783 
.001867 
.001950 
.002050 
.002233 
.002367 
.002600 
.002783 
.002963 
.003867 
.004967 
.006083 
.007583 
.009038 
.010833 
.012667 
.014333 
.  016183 
.  018100 
.020123 
.022500 
.024100 
.027500 
.039683 
.032667 
.036000 
.0383 
.0433 
.0500 
.0550 
.0650 
.0967 


SncoMsive 

elongation 

per  Inch. 


Inch, 
0. 

.000167 
.000166 
.000134 
.000183 
.000167 
.000166 
.000167 
.000150 
.000033 
.000034 
.000016 
.000034 
.000033 
.000067 
.000033 
.000050 
.000033 
.000067 
.000033 
.000050 
.000084 
.000083 
.000100 
.000183 
.000134 
.000233 
.000183 
.000200 
.000884 
.001100 
.001116 
.001500 
.001450 
.001800 
.001834 
.001666 
.001850 
.  001917 
.002033 
.002367 
.001600 
.003400 
.002183 
.002084 
.003333 
.0023 
.0050 
.0067 
.0050 
.0100 
.0317 


Permanent 
set. 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000017 
.000033 


.000033 


.000067 


.000217 


.000900 


Saocessive 

permanent 

set. 


Inch, 


0. 


.000017 
0. 
.000016 


0. 


.000034 


.000150 


000683 


Bemarks. 


Initialload. 


Elastic  limit 


Tensile  strength. 


General  summary. 

logth  per  square  inch  of  original  section ponnds..    IJJ-J^O 

t  per  Moare  inch  of  original  section ;     u"      2  iSoS 

per  inch  after  mptare inch..      J-J233 

per  inch  under  strain  at  elastic  limit do...      Wi'^ 

D  diameter  at  point  of  rapture    do...  .104 

Q  area  after  ruptare,  per  centam  of  original  section ;-■•      .  **-^ 

mptnre  :.-/. 1".  4  from  middle  of  stem 

r  broken  surface grannlar.  withduUsUky  c^ntet 

>f  inch  sections Ml,  ".28% 'M3.  ".08,  ".01,  ".W 


1100       TESTS    OF    IKON,    STEKL,    AND    OTHER    MATLtflALS. 

No,  1021  J. 

Marks,  ^^  o.i^" 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pounds. 

1.260 

2,500 

3,750 

5,000 

6,250 

7.500 

8,750 

10,  OOC 

11,250 

11,500 

11,750 

12,000 

12,  250 
12,500 
12, 760 
13,000 
13.250 

13,  500 
13.750 
14,000 
14.250 
14,600 
14.750 
15,000 
15.500 
16,000 
16,500 
17.000 
17.500 
18,000 
18. 600 
19,000 
19,500 
20.000 
20,500 
21.000 
21,500 
22.000 
22,500 
23,000 
23,600 
24,000 
24,500 
25,000 
25.500 
26,000 
26.630 
27,000 
27,500 
28,000 


Per  sQuare 
inch. 


PoundM. 
1.000 
5.000 
10.000 
15,000 
20.000 
25,000 
30,000 
35.000 
40,  OUO 
46,000 
4U.0U0 
47.  OUO 
48.000 
40,000 
60,000 
51,000 
52,0OU 
53.000 
54.000 
56,000 
56,000 
67,000 
58,000 
60,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
•  82,000 
84,000 
86,000 
88,C0C 
90.000 
92,000 
94.000 
96,000 
98,000 
100.000 
102,  000 
104,000 
106.000 
108.000 
110.000 
112, 000 


Elongation 
per  inch. 


Inch. 
0. 
.000133 
.000317 

.  woaa 

.  UOOOJ.! 
.000783 
. 000033 
.001100 

.ooiir5 

.001400 
. 001433 
.001483 
.001517 
.001550 
.001617 
.  i  01«:JH 
.001700 
.001717 
. 001707 
.  00180ii 
.O0i&<:i 
.001D3n 
. 002000 
.  002')3:j 
.  002283 
.  002700 
.  003333 
.001167 
.  0051)00 
. 000200 
.  007667 

.  oowjy 

. 010833 
. 012000 
.  013800 
.  015:133 
.0)7500 
.019633 
.021333 
.023167 
.025667 
.  027967 
.  030333 
.  033033 
.  036333 
.  (MOO 
.0450 
.  0500 
.  0.-i67 
.06.50 
.0883 


Succeasivo 

cJun  Ration 

per  inch. 


Inch. 
0. 
.000133 
. 00U184 
. 000166 
.  (»00150 
.000150 
.000160 
.  000167 
.000150 
.000150 
.000033 
.000050 
.000034 
.000033 
.000067 
.000016 
. 000067 
. 000017 
.000050 
.000033 
.0U0083 
.000050 
.000067 
.  000033 
.000250 
.000417 
.000633 
.000834 
.  00083:i 
.001200 
.  001467 
.001666 
.  001500 
.001167 
.001800 
.001533 
.002167 
.002133 
.  001700 
.001834 
.002500 
.002300 
.  002.366 
.  002700 
.  003.300 
.003667 
.0060 
.0050 
.0067 
.0083 
.0233 


Perraaneut 

8et. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000033 


.000033 


.  000300 


Successive 

permanent 

»et. 


Remar 


Itich. 


0. 


.000083 


0. 


. 000267 


Initial  load. 


ElAstio  limit 


Tensile  stren 


General  summary. 

Tensile  strenfctti  persqnare  inch  of  original  nection pom 

Elastic  limit  per  sooare  inch  of  original  section  < 

Elongation  per  incn  after  rupture ii 

Elongation  per  inch  under  strain  at  elafltic  limit  < 

Keductiun  in  diameter  at  point  of  rupture  < 

Reduction  in  ar<^a  after  rupture,  per  centum  of  original  section 

Position  of  rupture ".60  from  n 

Character  of  broken  surface granular  at  circumference 

BloQgation  of  inoh  Motions ''.07,".U/'.a4*, 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        IIGI 

No,  1022. 

neter, '  "664, 

ional  area,  .25  square  inch. 


tpliedloAda. 

per  moh. 

SaooeMive 

elonsation 

per  Inch. 

Permanent 
aet 

Sncoeaaive 

permanent 

aet 

I 

Per  square 
incn. 

ii. 

iO 

iO 

P9und$. 
1.000 
5.000 
10,000 
15,000 
20,000 
25,000  . 
30.000 
35,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45,000 
46.000 
47.000 
48,000 
40.000 
50,000 
51.000 
52.000 
53,000 
54,000 
55,000 
56.000 
57.000 
5R.0OO 
59.000 
00,000 
62,000 
64,000 
86.000 
68.000 
70.000 

r2,ooo 

74.000 
76,000 
78,000 
80.000 
82,000 
84,000 
86.000 
88.000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
103,920 

Inch, 
0. 

.000150 
.000317 
.000467 
.000633 
.000767 
.000967 
.001117 
.001283 
.001300 
.001317 
.001333 
.001367 
.001400 
.001450 
.001483 
.  001517 
.001550 
.001600 
.001633 
.001650 
.001700 
.001733 
.001783 
.001833 
.002083 
.002900 
.003750 
.004283 
.005367 
.006717 
.008^17 
.010000 
.011600 
.013300 
.015333 
.017083 
.018833 
•    .021417 
.023667 
.025017 
.028417 
.031250 
.034583 
.0383 
.0433 
.0483 
.0533 
.0617 
.0788 
.1160 

Inch. 
0. 

.000150 
.000167 
.000150 
.000166 
.000134 
.000200 
.000150 
.000166 
.000017 
.000017 
.000016 
.000034 
.000033 
.000050 
.000038 
.000034 
.000033 
.000050 
.000033 
.000017 
.000050 
.000033 
.000050 
.000050 
.000250 
.000817 
.000850 
.000533 
.001084 
.001350 
.001900 
.'001383 
.001600 
.001700 
.002033 
.001750 
.001750 
.002584 
.002250 
.002250 
.002500 
.002833 
.003333 
.003717 
.0050 
.0050    . 
.0050 
.0084 
.0166 
.0367 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit 

• 

Tensile  strength. 

)0 

iO 

10 

iO 
10 

iO 

to 

iO 

10 

iO 

10 

« 

0. 

« 

iO 

10 

iO 

10 

0. 

e 

« 

iO 

10 

iO 

.000017 

.000017 

0 

10 

0 

.««•«  ...«. 

0 
0 

.002183 

.002116 

0 

0 

0 

0 

0 

0 

0 

0 

••••••      •      mm 

8 

J 

) 

) 

) 

•  •                •     •  • 

) 

) 

1 

1 

1 

1 

1 

General  eummary, 

mgth  per  sqaare  inch  of  original  sectien pounds..    108,920 

itpersqoare  inch  of  original  section do...      66.000 

per  iocD  after  rapture inch..      0.1383 

per  inch  ander  strain  at  elastic  limit do...     .001833 

in  diameter  at  point  of  rapture do...         .134 

inaraaafterraptare,  per  centam  of  original  section 41.9 

raptare ".85  from  middle  of  stem 

»f  broken  sarfiaoe  ; silky,  with  traces  of  granulation 

ofhichsectknis 'UO, 'M7,  ".29*,  ".12,  ".08,  ".07 
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^raCMEKS  FROM  FIRST  AND  SECOND  SLICE  FROM  CAST-IRON  BODY, 

AND  STEEL  HOOPS  AND  TUBE. 
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TESTS   OF    IRON,    STEEL,    AND    OTHER    MATERIALS.        1105 

I  CAST  lEON  B.  L.  RIFLE,  HOOPED  AND  TUBED  WITHSTEEL. 

AFTER  UNHOOPINO. 


No. 

1119. 

12"H&T 

'      No.1 

eter,  ".564. 

)ual  area, 

.25  square  iucli. 

th,  6". 

—  —  _  - 

' 

liedloMls. 

1 

Elonjuration 
per  inch. 

Successive 

oloiijration 

per  inch. 

I'ermanout 
set. 

Successive 

{lerinaDeDt 

set. 

1 

Per  square 

Uemucks. 

inch. 

Inch. 

Inch. 

Inefi. 

■ — — 

. '   Poundt. 

Inch. 

1,000 

0. 

0. 

0. 

0. 

laitial  loa<l. 

2,000 
1        3.000 

.000050 

. 000050 

0 

.000100 
.000133 
.000200 

. .  ooou:i<i 
.  oooo3:j 

.  00<HMi7 

0. 
0. 
0. 

'        4,000 

5.000 

6.000 
7  000 

.000233 

.000033 

0. 

.000283 
.00033S 

.000050 
.000050 

0. 
0. 

8.000 
1        9  000 

.000400 
.000433 

.000067 
.  000033 

0. 
0. 

10,000 
11.000 

.00048.1 
.000517 

,  oo«o:.o 

.  0410034 

0. 
0. 

1             A  «!  -www 

12,000 

i3.ooe 

.000567 

.000050 

. 000017 

*  .0410017 

14.000 

.000683 

.000016 

.000050 

.000033 

15.000 

.000717 

. 000034 

.  00(H)50 

0. 

16.000 

.  00078*$ 

.000066 

.000067 

.000017 

17.000 

.  000850 

.000067 

.000083 

.000016 

18,000 

.000950 

.000100 

.000117 

.000034 

19,000 

.001033 

.000083 

.000150 

'    .000033 

30,000 

.001150 

.000117 

.000200 

.  0<KK)50 

21,000 

.00125(1 

.000100 

.000250 

.000050 

22,000 

.001450 

.  000200 

.000:J83 

.000133 

23,000 

.001683 

.00023.3 

.  0005.13 

.000150 

24.000 

.002000 

.000317 

.000750 

. 000217 

25,0«J0 

.002283 

.000283 

.000967 

.000217 

26,000 

.002700 

.000417 

.001283 

.000316 

29.000 

Teusilo  strength. 

■    ■■•••-••••a 

tared  If  from  neck.     Character  of  broken  surface,  uuiform 

atioD. 

H.  Ex.  31 70 


1106         TESTS    OF    IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.   1120. 

,.       ,        12"H&T 

Marks,      c 

'      No.  1 

Diameter,  ".564. 

Sectional  area,  .25  square  inck. 

Length  6 ''. 


Applied  loads. 


Total. 


Poundt. 

250 

500 

750 

1,000 

1,  260 
1,500 
1,750 
2,000 
2,250 

2,  500 
2.750 

3,  000 

3,  250 
3,500 
3, 750 
4,000 

4,  2.'i0 
4.500 
4.750 
.5,  000 
5.250 
5, 500 
5,750 
6.000 
0.250 
6.500 
6,690 


Per  saoare 
inch. 


Pounds. 

1.000 

2.000 

3,000 

4,000 

5,000 

6.000 

7,000 

8.000 

9.000 

10.000 

11.000 

12.000 

13, 000 

14,000 

15.000 

16.000 

17, 000 

18.  000 

19.000 

20,  000 

21,000 

22, 000 

23,000 

24,  000 

25, 000 

26.000 

26,760 


~  Elongation 
per  inch. 

Sacoessive 

elongation 

per  inch. 

Permanent 

8Ct. 

Soccesftive 

permanent 

set 

Remark 

Inch. 

Itich. 

Inch. 

Inch. 

0. 

0. 

0. 

0. 

Initial  load. 

.000050 
.000083 
.  000133 
.  000183 
. 000233 
.000267 
.000350 
.000417 
.  000467 
.000517 
.000600 

.000050 
.  000033 
.000050 
.000050 
. 000050 
. 000034 
. 000083 
.000067 
.  000050 
.  000050 
.  000083 

0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
.000033 

/....•.•.... 

.000033 

.000633 

.000033 

.  000033 

0. 

.000717 

.000084 

.000067 

.000034 

. 000783 

.000066 

.000083 

. 000016 

.000883 

.  000100 

.  000117 

. 000034 

.000907 

.000084 

.000150 

.  0000:53 

.001117 

.000150 

.  000200 

.  000050 

.001183 

.000066 

.  0002:J3 

. 000033 

.001283 

.000100 

.  00028,3 

.  0OO<l.'»0 

.001433 

.  000150 

.000367 

.000084 

.001633 

.000200 

.000467 

. 000100 

. 

. 001767 

.  OOOL'U 

.000617 

.000150 

.002000 

. 000233 

.000683 

.  0<KI066 

.002467  ' 

.000467 

.001050 

. 000367 

.002817 

.000350 

.001333 

.000283 

Tensile  strcn 

Fractured  1".8  from  neck. 

Character  of  broken  surface,  uniform  granulation. 


TESTS  OF   IBON,    STEEL.,    AMD   OTUEH   MATERIALS.        1107 

Ko.  112L 

C 
Ko.  2 

meter,  ".564. 

tional  area,  .25  scjuare  inch. 

igth  6". 


pplif^  loads. 


^jj     Per  sqaaro 

I        iOCD. 


'.'50 
SOU 
730 
000 
3oO 
500 
"50 
COO 
250 
500 

:so 

000 
!50 
500 
750 

U0O 

50O 

:m 

WO 

'^ 
m 


I  Eloofsatlon 
p«r  inch. 


Pwndjt. 
\,om 

2,UO0 
3,1H)U 
4,000 
5.0U0 
6.000 
7,000 
KOOO 
O.OUO 
10.  000 

n.oiio 

12.000 
13,000 
14,000 
15,000 
18,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
2:1,000 
24,000 
iTi,  000 
28,7-'0 


hich. 


0. 


.000100 
.000167 
.000'.M7 
.UO<i2oO 
.  000  (4)0 
.  0(H)3.'HI 
.  0*K^(  0 

.  0041.500 
.0041550 
.0000«K) 
.00  667 
.  oo07h:i 
.  000<^(K> 
.OOOKKJ 

.04'no:t;{ 
.0010.70 

.ooii:i:i 

.001283 
.001400 
.04)1550 
.001767 
.002033 
.002417 


Succ«88ivc 
elongation 

PerinaDMit 

t»6t. 

Succemive 
permanent 

Remarks. 

per  inch. 

80 1. 

Inch. 

iitcA. 

Inch. 

0. 

0. 

0. 

Initial  load. 

.000100 

0. 
0. 
0. 

.00(K)67 

...... ...... 

.  04H)0,50 

.  OOOOI^J 

0. 
0. 
0. 

.0000.74) 

.  OOOO.'iO 

.  00(N)50 

0. 

.  004H):{  { 

.0000.33 

*".000().T{ 

.  00OIMJ7 

. 000067 

.  0OU034 

.00<K)50 

.  00<)067 

0. 

.  04J4KJ:»4) 

.04KH)K3 

.000010 

.000007 

.  04MW83 

0. 

.  000066 

.000100 

.000017 

.  000067 

.OOOIlK) 

0. 

.  00lM»S3 

.OOOIIiS 

.  0^04)33 

.  UO04K70 

.0001.70 

.t»04KH7 

.000U7 

.  04)01  KJ 

.  0000:53 

.  0004.8 1 

.000250 

.000007 

.06oi:.o 

.000317 

.000067 

.000117 

.000383 

.OU0066 

.0001.70 

.00046? 

.000084 

.000-M7 

.  000583 

.000116 

.000200 

.004)783 

. 000200 

. 

.oooaM 

.001007 

.000284 

Tensile  .itrength. 

racturcd  at  middio  of  stem. 

baracter  of  brokeu  surface,  UDifonu  grauulatiou. 


1108        TESTS   OF   IRON,    STEEL,    AND   OTHEE   MAT£BIiL8. 

No.  1122. 

12"  H  dt  T 

Marks,       c 

'      No.  2 

Diameter,  ".564:. 

Sectional  area,  .25  square  inch. 

Length,  6". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongatinu 

per  iuch. 

Permanent 
set. 

• 

Snccossive 

permanent 

sot 

Total. 

Per  souare 
inch. 

Remarki 

Pounds. 

Pounds. 

Inch. 

Inch. 

Inch. 

Inch. 

250 

1, 000 

0. 

0. 

0. 

0. 

Initial  had. 

500 

2,000 

. 000050 

. 000050 

0. 

.......4.... 

750 
1,000 
1, 250 
1,500 
1,750 
2.000 

3,oao 

4,000 
5,000 
6,  000 
7,000 
8, 000 

.  OOOOKj 
. 000133 
.000183 

.  oooj:j3 

.  0002C7 
. 000350 

.  000033 
.  000050 
. 000050 
.000050 
. 000034 
. 000083 

0. 

0. 

0 

0. 

0. 

0. 

2,250 

9,  (100 

.000417 

. 000067 

.  000017 

"Vooooi?* 

2,  500 

10,  000 

.  000467 

. 000050 

. 000017 

0. 

2, 750 

11.  000 

. 000517 

. 000050 

.  000033 

.000016 

3,000 

12.000 

.  0005.'i0 

. 000033 

.  000033 

0. 

3,  250 

13,  000 

.000017 

. 000067 

.  000050 

.000017 

3,  500 

14,  000 

. G006G7 

. 000050 

.000007 

.000017 

3,750 

15,000 

.000717 

. 000050 

.  000083 

.000016 

4,000 

16,000 

.000817 

.000100 

.000100 

.000017 

4, 250 

17. 000 

. 000933 

.000116 

.000133 

. 000033 

4,  500 

18,  000 

.001000 

. 000067 

.000167 

.  0000:i4 

4,  750 

19,000 

.  0010G7 

.  oooo(;7 

.  (HI0200 

. 000033 

5,000 

2.*,  000 

.  0012G7 

. 000200 

.  000283 

.  0000^3 

5.250 

21,000 

.  001367 

.000100 

. 000350 

.  000067 

5,500 

22,000 

.001507 

.  000200 

.000407 

.000117 

5,750 

23,000 

.001700 

.000133 

.  00(1567 

.000100 

6,000 

24, 000 

. 002007 

. 000367 

. 000800 

. 000233 

6.250 

25,000 

. 002300 

. 000233 

.001017 

.000217 

7,190 

28, 700 

Teusilo  streogt! 

^^     ^»    M^  x^  •  ^  ^-^       *^  *^  ■     ^^  ^^  ^^ 

Fractured  1  inch  from  neck. 

Character  of  broken  surface,  uniform  granulation. 


TUSTS   OP  IRON,  STEEL,  AKD   OTHER   MATERIALS.         1109 

No.  544. 


arks, 

12"H&T 

c 

No.  3 

ingth,  12". 

lameter,  l'M29. 

actional  area,  1  square 

inch. 

Successive 

compreA- 

sion  per 

incn. 

Applied  loads. 

Compres- 
sion per 
incn. 

Permanent 
set 

Snccessivo 

permanent 

8et. 

Kemarks. 

oUL 

Per  square 
inch. 

mndi. 

P(mndt. 

Inch. 

Inch. 

Inch. 

Itich. 

[,000 

1,000 

0. 

0. 

0. 

0. 

Initial  ]oa<l. 

1,000 

2,000 
3,000 

.000070 
.000120 

.  000070 
.000050 

0. 
.000010 

1,000 

**.6o66i6" 

1,000 

4,000 

. 000170 

.000050 

.000010 

0. 

>,000 

5,000 

.000220 

.  oooor>o 

.000010 

0. 

S,000 

6,000 

.000260 

.  ooooio 

.000010 

0. 

',000 

7,000 

.000290 

. 000030 

. 000010 

0. 

1,000 

8,000 

.000.330 

. 000040 

.000010 

0. 

11 000 

9.000 

.00C380 

.  0<K>050 

.000010 

0. 

1,000 

10,000 

.0004.30 

.000050 

.000020 

.000010 

,009 

11,000 

.000480 

.000050 

. 000020 

0. 

!,000 

12,000 

.000530 

.000050 

.  000030 

. 000010 

1,000 

13,000 

.000580 

.OOOO.'iO 

.000040 

. 000010 

1000 

14.000 

.  000630 

.000050 

.  000050 

.00(H)  10 

^000 

15.000 

.000680 

.000050 

.000060 

.000010 

i^ooo 

16.000 

.000730 

.000050 

.000070 

. 000010 

'.000 

17.000 

.000780 

.000050 

.000070 

0. 

looo 

18.000 

.000850 

.000070 

.000080 

. 000010 

1.000 

19.000 

.000900 

.000050 

.000080 

0. 

1.000 

20,000 

.000980 

.  0(»0080 

.000100 

.  000020 

LOOO 

21,000 

.    .001030 

.000050 

.000110 

.wmojo 

!,flOO 

22,000 

'  .001090 

.000060 

.  000120 

.  0(10010 

1,000 

23,000 

.001170 

.000080 

.000140 

.  000020 

1,000 

24,000 

V  .001240 

,  .000070 

. 000180 

.  00(M)4(1 

1,000 

25.000 

U  .  001320 

t*.  000080 

.000210 

.  0000:10 

1,000 

26,000 

'\.  00 1440 

»  .000120 

. 000260 

.  oooo:>o 

im 

27.000 

V-ooiJieo 

.000120 

.000300 

.000040 

i,0OO 

ft   «-_ 

28,000 

t'.  001680 

.000120 

.000390 

.000090 

1,000 

S    jt^. 

29.000 

\«  .  001820 

.000140 

. 000480 

.000090 

D,000 

30,000 

'Jf .  001970 

.000150 

.000590 

.000110 

1,000 

ft   *■ 

31,000 

.  .002240 

.  000270 

.000790 

.000200 

2,000 

n  AAA 

32,000 

.  002470 

.000230 

.000960 

.000170 

3,000 

J    A*. 

33,000 

.002770 

.000300 

.001220 

. 000260 

i*,floo 

HE  A«^ 

34,000 

.003150 

.  000380 

.001570 

.  000350 

15,001 

».«o 

».M0 
19. 900 
10, 000 

>I,«0 

35.000 

.003620 

.000470 

.001960 

. 000290 

36,000 

.  003010 

.000290 

.002250 

.  000290 

37,000 

.004290 

.000380 

.002570 

.  oo<i:ijo 

38,000 

.004860 

.000570 

.  003020 

.OOOI.'iO 

39,000 

.  O0.'>310 

.  000450 

.003440 

.ooorjo 

40,000 

.005920 

.000610 

.003990 

.  00().">50 

51.450 

Ultimate  strength. 

aoDeroffaiinre,  triple  flexure. 


1110       TESTS   OF   IBOK,    STEEL,    AND   OTHEB   MATERIALS. 


No.  545. 


12''  n  &.  T 
Marks,       c 

'     No.  4 

Length,  12''. 

Diameter,  V'.Ud- 

Sectional  area,  1  square  inch. 


Appli 

cd  loads. 

Cotnpres- 
Bion 

Snccessive 
compres- 

Total. 
Pound*. 

Per  sqaare 

iDCll. 

per  inch. 

sion  per 
inch. 

Pound*. 

Inch, 

Inch. 

1,000 

1.000 

0. 

0. 

2,  000 

2.000 

.000060 

.000060 

3.000 

3.000 

.000100 

.000040 

4,  000 

4. 000 

.000140 

.  000040 

5.000 

5, 000 

.  000180 

.000040 

fi.OOO 

6,  000 

. 000220 

.004X>40 

7.  000 

7.000 

. 000270 

.OOOO.'U) 

8,000 

8.000 

.000320 

.000050 

9,000 

9,  OOO 

. 000370 

.000050 

10,  000 

10.000 

.000120 

.  O000.''>0 

11.000 

11,000 

.000460 

.  000040 

12,000 

12,000 

.  000510 

.  000050 

13,000 

13,000 

.000560 

.  000050 

14,  000 

14,000 

.000610 

.000050 

15.000 

15,000 

.000660 

.  oooor»o 

16,000 

16.  000 

. 000710 

.000050 

17, 000 

17,000 

.  000760 

.  000050 

18.  000 

18,000 

.000810 

.000050 

19,000 

19,000 

.  000870 

. 0U0060 

20.000 

20.  000 

.000930 

.000060 

21.  000 

21,000 

.001000 

.  000070 

22,000 

22. 000 

.  001070 

. 000070 

23.  000 

23, 000 

.001140 

.000070 

24.000 

24,000 

.001*2.30 

.000090 

25. 000 

25,000 

.001320 

.0(M)090 

20.  000 

26.  (K)0 

.  001420 

•     .000100 

27,000 

27,000 

.0015-20 

.  000100 

28, 000 

28,000 

.001610 

.000120 

21).  000 

29,000 

.001780 

.(K)0140 

30, 000 

30,  (KK) 

.001970 

.000190 

31,000 

31,000 

.  002220 

. 000250 

32,  000 

32,  000 

.  002460 

.  0(N)240 

33,  (K)0 

3,3,000 

. 002770 

.000310 

34,  000 

34,000 

.003110 

.  000340 

3.'»,  000 

:i5,000 

.  003520 

.000(10 

3n.  000 

36,000 

.  003970 

.000450 

37,000 

37,000 

.  004420 

.  000450 

38,000 

38,000 

.  oo:hi2() 

.  (K>tM>(M) 

39.000 

39,000 

.  oo:i:>KO 

.  mu:AV\ 

40.000 

40. 000 

.006380 

.000800 

49.000 

49,900 

PemiaDent 
set. 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
.000010 
.000010 
.000010 
.000020 
. 000030 
.000030 
.000010 
.000050 
.000070 
.000090 
.000100 
.  000130 
.000160 
.000200 
.000240 
.000300 
.  000370 
.000490 
.000610 
. 000770 
.  000970 
. 001230 
.001520 
.001880 
. 002270 
.  002680 
.003210 
. 0036H0 
.004420 


Saccessive 

perraanoDt 

set. 


0. 


Inch, 


.000010 

0. 

0. 

.000010 
.000010 

0. 
.000010 
.000010 
.000020 
.000020 
.000010 
.  0000.30 
. 000030 
.000040 
.000040 
.000060 
.0(K)070 
.  (K)0120 
.000120 
.000160 
.000200 
. 000260 
.000200 
.000300 
. 000390 
.000410 
.0(10530 
.  000470 
. 000740 


Bomarks. 


Initial  load. 


nitimato'streng 


Manner  of  failure,  triple  flexure. 


TESTS   OF    IRON,    STEEL,    AND    OTHER    MATERIALS. 


1111 


No.  540. 


12"H  &T 
'       No.  5 

Length  12".    • 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 


Applied  loads. 


Total.   iPersonare 
mcu. 


1,1*0 
2,iW 
3,000 

.VtfH) 
fi,0i.iO 
T.OUO 

8,IMK) 
9,D0iJ 
Ii).«4) 
11,600 

y:,m 

13.000 
14,000 
15,01)0 
16,000 

n.ofio 

!.'.tj<!0 
l!l,l«0 

'JO,  m 

IS,  000 
2,000 

ridoo 

1^000 

%,coo 
r.ooo 
s^ooo 

29.000 

30,  on 

31,000 
32,000 

s,ooo 

34.000 
2^000 
3«,0Q0 

a.floo 

2».<1Q0 
40,000 
SI,  ISO 


Pounds. 

1,000 

2,000 

3.000 

4,000 

5,000 

6,000 

7,000 

g,000 

9.000 

10,000 

11,000 

12,000 

13,000 

li,000 

15,000 

16.000 

17.000 

1«,  OflO 

19,000 

20,0(iO 

21,000 

22.000 

23,000 

24,000 

25,000 

28,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

33,000 

34,000 

35.000 

36,000 

37,000 

3«,000 

39,000 

40,000 

51,100 


Compres- 
sion per 
inch. 


Inch. 
0. 

.000060 
.000110 
.000140 
.000190 
.000220 
.000270 
. 000320 
.000370 
.000420 
.000470 
.000520 
.000570 
.000620 
.000670 
.000720 
.000770 
.000820 
. 000870 
.000930 
.001010 
. 001070 
.  0011.30 
.001190 
.001300 
.001400 
. 001480 
.  001570 
.001730 
.001800 
.  002100 
.  002370 
.006670 
.003030 
.003420 
.003820 
.004210 
.004790 
.005280 
.005800 


Saccessive 
compres- 
sion per 
incb. 


Inch. 
0. 

.000060 
. 000050 
.OOiMWO 
.000050 
.000030 
.000050 
.000050 
.000050 
.  000U50 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000060 
.000080 
.000060 
.000060 
.000060 
.000110 
.000100 
.000080 
.000090 
.000160 
-^.1)00160 
'.000210 
.000270 
.000300 
.000360 
.000390 
.000400 
.000390 
.000580 
.000490 
.000520 


Permanent 
set. 


Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000010 
.000010 
.000010 
.000010 
.000020 
.000020 
.000030 
.000030 
.000040 
.000060 
.000070 
.000080 
.000090 
.  000100 
.  000140 
.000170 
. 000220 
.000270 
.  000320 
.000430 
.000540 
.000700 
.000910 
. 001150 
. 001470 
.001890 
.002160 
.002510 
. 003020 
.003450 
.003880 


Saccessive 

permanent 

set. 


/-," 


Inch. 


0. 


"L- 


. 000010 

0. 

0. 

0. 
.006010 

0. 
.000010 

0. 

.000010 
.000020 
.000010 
.000010 
.000010 
.000010 
.000040 
.000030 
.  000050 
.000050 
.000050 
.000110 
.000110 
.000160 
.0<K)210 
.000240 
.  000320 
.000420 
.090270 
. 000350 
. 000510 
. 000430 
. 000430 


Remarks. 


Initial  load. 


Ultimate  strength. 


Mannei- of  failure,  triple  flexare. 


1112         TESTS    OF    IRON,    STEKL,    AND    OTHER    MATERIALS. 


No.  547. 


-,      ,         12"  H  &  T 

Marks,        c 

'         No.  0 

Length,  0". 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 


Applied  loads. 

Successive 

conipres- 

81(111  nt'T 

iucti. 

Inch. 

ComproH- 

Hiou  pil' 

incli. 

Pormancnt 

HOt. 

Inch. 

Siiccpsftivo 

pcriii.nneiit 

set. 

Inch. 

Total. 
Poundg. 

Per  Kqnare 
inch. 

Pountfg. 

Remarks 

Inch. 

1,000 

1.000 

0. 

0. 

0. 

0. 

luitial  load. 

2.000 

2,000 
3,000 

4,  000 

.wmm 

.000067 

0. 

3,000 
4,000 

.000117 
.000107 

.0000.50 
.  00(M).50 

0. 
.  000017 

"*.*  666017" 

.*»,000 

5.  000 

.000217 

. 000050 

.000017 

0. 

«,000 

fi.  (K)0 

. 000207 

.  00lM).50 

.0000.33 

.  000016 

7,000 

7,  OOO 

.000317 

.  000050 

.  00(M)33 

0. 

«,  000 

8.000 

.  0003.50 

.  000033 

. 000033 

0. 

I),  000 

H,  000 

.  00038.3 

.  000033 

.  (HK>0.33 

0. 

10. 000 

10,000 

. 000433 

.  oooo.'.o 

.  oooo:.o 

.  000017 

11,000 

11,000 

.  000407 

. 000034 

.  0000.50 

0. 

12,000 

12,000 

.  000.'.33 

. OodOGG 

.  «)00().50 

0. 

13,000 

13,  000 

.  00(».'.07 

.  <HM)034 

.  0000.50 

0. 

14.000 

14,  IH)0 

.000017 

.  000050 

.  00(K»07 

.000017 

1.5,  0(M) 

1. 5.000 

. 00O«83 

.OJ.OOCO 

. 000067 

0. 

16,000 

10,000 

.  (Mh»733 

.  000(»50 

. 000083 

.  000016 

17.000 

17,000 

.  000783 

.  0000.50 

.  00008:1 

0. 

18,000 

18,000 

.  000807 

. 000084 

.000100 

. 000017 

10,000 

10,000 

.  0O0'.H)0 

.  0(M)033 

.000100 

0. 

20.  000 

20,  000 

.  00(1007 

.  00(M)G7 

.000117 

.000017 

21,000 

21,000 

.OOIOSO 

.  (M»O0R3 

. 000133 

.  000016 

22,  000 

22,  000 

.(Mil  117 

.  0(JO0G7 

.0001.50 

.  U00017 

2.3,  000 

23.  000 

.001107 

.  <K)00.'0 

.0001.50 

0. 

24,  O(J0 

24,  000 

.001250 

"^  .  OO(»083 

.000183 

.  oooo.^3 

2\  000 

2\  000 

.  0013.50 

.000100 

.  0002.50 

.  000067 

2fi,  000 

20,  OOO 

.001407 

.000117 

.  Oo()::oo 

.  00«M)50 

27,  (H)0 

27,  000 

.(I0I.5H3 

.000116 

.  0003.50 

.  00<  0.50 

2K.  OOO  . 

28,  000 

.001700 

.(KM)117 

.000117 

.  00«»007 

29,  000 

29,  000 

.0018H3 

.000183 

.  000.550 

.0(10133 

30,000 

.30,  (K)0 

.  0(»20.50 

. 000107 

.  ooo6(r7 

.000117 

31,000 

31.(H)0 

.  (MI2207 

. 000217 

.  0008,33 

.000166 

32,  000 

32.  000 

• .  002.5.50 

.  0002>-3 

.001083 

.000250 

33,  000 

33, 000 

.  0OJ8H3 

. 000333 

.  001.3.50 

.  000267 

.34.  000 

34.  000 

.0<I3217 

.  0<KI331 

.0016.50 

.  000.300 

.3.^.,  <M)0 

3.'>,  (M>0 

.  003007 

.  0004.50 

.  0020.50 

.0<»0|U0 

30.  000 

30.  000 

. 004017 

.  0003.50 

.  0O2;t,33 

.  00O2H.3 

37,  000 

37,  000 

.0010.50 

.  0000.33 

.  002^)33 

.  OOUOOO 

3>i,000 

3K.  0(0 

.00.5133 

. 000483 

. 003383 

.0001.50 

39,  000 

,39,  000 

.  00:4107 

.  0(Ml534 

. 003o07 

.O0()4<4 

40,  0(»0 

40.  000 

.000217 

.  000.'».50 

.001350 

.  00048.3 

G»,  300 

64,300 

Ulliniato  atrt^n' 

X*     ■  «.■■•■  ••  •'^.-     *CR  %  •  V.   mjf  ■ 

Manner  of  failure,  triple  flexure. 


TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.        1113 


12"  H  &  T 
'      lfo.7 

[th,  9". 

aeter,  l'M29. 

ional  area,  1  square  iuch. 


No.  548. 


pU 

* 

ed  loads. 

Per  square 
inch. 

Compres- 
sion per 
inch. 

Suocessivo 
compres- 
sion per 
incn. 

Permanent 
set. 

Sncceaaivc 

permanent 

set. 

Remarks. 

It. 

Poundt. 

Inch. 

Inch. 

Inch. 

Inch. 

J 

1,000 

0. 

C. 

0. 

0. 

Initial  load. 

9 

2.000 
3,000 

.000067 
.000117 

.000067 
.000050 

0. 
0. 

» 

J 

4,000 

.000167 

.000050 

.000017 

".666617 

9 

5.000 

.000200 

.000033 

.000017 

0. 

0 

6.000 

.000250 

.000050 

.000033 

.000016 

B 

7.000 

.000300 

.000050 

.000050 

.000017 

0 

8,000 

.000350 

,000060 

. 000050 

0. 

9 

o.ooo 

.000400 

.000050 

.000050 

0. 

0 

10,000 

.000450 

.000050 

.000067 

.000017 

D 

11,000 

.000483 

.000033 

.000067 

0. 

0 

12,000 

.000533 

.000050 

.  000083 

.000016 

0 

13,000 

.000600 

.000067 

.000100 

.000017 

0 

14,000 

.000650 

.000050 

.000100 

0. 

0 

15,000 

.000083 

. 000033 

.000100 

0. 

0 

16,000 

.000767 

.000081 

.000117 

.000017 

0 

17,000 

.000833 

.000066 

.000117 

0. 

0 

18,000 

.000883 

.000050 

.000133 

. 000016 

0 

19.000 

.000933 

.000050 

.000133 

0. 

0 

20,000 

.001000 

.  000067 

.000150 

.000017 

0 

21,000 

.001050 

.000050 

. 0O0167 

.000017 

0 

22,000 

.001117 

.000007 

.  OOO-iOO 

.000033 

0 

23,000 

.001183 

.000066 

.000217 

.000017 

« 

24.000 

.001267 

.000084 

.  000250 

.  000033 

0 

25,000 

.001367 

.000100 

.  000283 

.  001X)33 

0 

26,000 

.001433 

.000066 

.000317 

.000034 

0 

27,000 

.001533 

.000100 

. 000350 

. 000033 

0 

28.000 

.001700 

.000167 

. 000450 

.000100 

1 

29,000 

.001817 

.000117 

.000550 

.000100 

0 

»),000 

.00.000 

.000183 

.000683 

. 000133 

9 

31,000 

.002250 

.0002.00 

.000867 

.000184 

. 

9 

32.000 

.  002.'W3 

.000283 

.001083 

.000216 

) 

33.000 

.002783 

.000250 

.001283 

.  00<)20(» 

)          34.000 

.oorrioo 

.000417 

.001650 

. 000307 

>         35,000 

.003550 

.000350 

. 001950 

.  000300 

1          36,000 

.  0ai033 

.000483 

.002367 

.000417 

.17,  000 

.004533 

.000500 

.  0028(10 

. C00433 

,       38,000 

.005017 

.000484 

.  003267 

.000467 

'       39,000 

.oos.'isn 

.000516 

.  003750 

.000483 

i       40, 000 

.005983 

.000450 

.  004200 

.000150 

1       OA  ortn 

Ultimate  streugtb. 

1 

1 

iner  of  failure,  triple  flexure. 


1114        TESTS    OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 


Tenacity  Specimens. 


Marks,- i2"H&T 


No.  of  test 

1117 
1118 

Koa. 
9 

10 

Diameter. 

Inehea. 
.564 
.564 

Sectional 
arej. 

Sq.  inch. 

.2:» 

Tensile  strength. 

Appearance  of  fracti 

Total. 

Poundg. 
7,440 
8,  GOO 

Pounds. 

Per  gq.  inch. 
2».  7G0 
34,400 

Uniform  granulstioi: 
Do. 

Ccuy^  -aro^^t^  ^oei^.  JSbCjpe^T^Tr^e^^tZaZ^  O'^c^rhrt. 


^^'^'ZjOC 


M  Ex  v?/    49  2 


TESTS  OP  IRON,  STEEL,  AND   OTHER   MATERIALS.         1115 


Tenacity  Specimens. 


rks,  '2"  H  &  T 


'(est 


Noa. 


272 


1 
2 


Diameter. 


Inehea. 

1.129 
1.129 


Sectional 
aiea. 


Sq.  inch. 

1. 01) 
1.00 


Tensile  strength. 


Total. 


PoundM. 
29,S00 
'29,550 


Poands. 


Appearance  of  frachire. 


Per  «q.  inch. 

*3*.  800 
29,550 


Gmniilar,  mottleil. 
Do. 


1116         TESTS   OP   IRON,  STEEL,  AND    OTHER   MATERIALS. 


No.  2270. 


,,      ,        12"H&T 

Marks,      c 

Diameter,  l'M29. 

Sectional  area,  1  sqaare  incb. 

Length,  25''. 


Applied  load  A. 


Total. 


Pound  g. 
1,000 
2.000 

:i,  000 

4.000 
5.  IKpO 

c.ooo 

7.000 
8,  000 
9.000 
10,  000 
11,000 
12,  000 
13, 000 
14,000 
1.5,  000 
16, 000 
17,000 
18,  000 
19,000 
20,  000 
24,880 


Per  square 
iucb. 


Poundt. 
1,000 
2,000 
3,000 
4,000 
.').  000 
0,000 
7,000 
8,000 
9,000 
10,000 
11,000 

12,  000 

13,  000 
14,000 
15,000 
10, 000 
17,  000 
18,000 
19,000 
20.  000 
24,  880 


Elon^atioD 
per  inch. 

Successive 

oluDf^ation 

per  inch. 

Perroancnt 

HCt. 

Sucwsaive 

permanent 

Het. 

Remarkn. 

Inch. 

Inch. 

Inch. 

Inch. 

0. 

0. 

0. 

0. 

Initial  load. 

.  000052 

.  000052 
.000048 
.0(K)048 

0. 
0. 

.000008 

.000100 

.000148 

""*.  606608* 

.000200 

.  0000.^)2 

.  0(H»(M)8 

0. 

.  000252 

. 000052 

.  000012 

.000004 

.  ooo:;o4 

.  000052 

.  (Mtoirio 

.  000(H!8 

.000356 

.  000052 

.  oooin-'S 

.000008 

.000416 

.000060 

.  00(1030 

. 000008 

. 000472 

.  000056 

.  000044 

.  00(K)08 

.  00053G 

.000064 

.  0(»O056 

.  0«MH)12 

.000000 

.000064 

.  000068 

.  00(K)12 

. 000668 

.  000008 

.  000084 

.000016 

. 000770 

.  000102 

.000100 

.(WOO  16 

.  000820 

.  000050 

.  000128 

.00(»O28 

.  00(KH)4 

.000084 

.000156 

.  (MM  1028 

.000996 

.  000092 

.000184 

.  000028 

.001116 

.000120 

.  0<K)240 

.  000056 

.  001244 

.000128 

.  0003(M» 

.OOOOGO 

.  001380 

.  000136 

.000372 

. 000072 

Tenaile  atrcogt 

Fractured  at  neck  of  specimen.  • 

Character  of  broken  surfticc,  granular,  mottleil. 


TESTS    OF   IRON,    STEEL,    AND    OTHER    MATERIALS.        1117 


No.  2271. 


12"H&T 

8,       C 
5 


') 


eter,  1".120. 

)Dal  area,  1  square  iocb. 

;h,  25". 


ied  load«. 

Elongation 
per  inch. 

SaccesHiTe 

elougation 

Iter  iuch. 

Permanent 
bet. 

Inch. 

SnccesBiye 

permanent 

set. 

Inch. 

Remarks. 

Per  sanare 
incn. 

Pounds. 

Inch. 

Inch. 

1,000 

0. 

0. 

0. 

0. 

luitial  luaU. 

2,000 
3.0OO 
4,000 
5.000 

.000052 
.000092 
.000144 
.000288 

.000052 
.000040 
.000052 

.oooai4 

0. 
0. 
0. 
0. 

1 

1 
1 

1 
1 

0,000 

.  000236 

. 000048 

.000004 

.006604 

7.0O0 

.0002S4 

.000048 

.000008 

.000004 

8,000 

.000340 

.000056 

.000016 

. 000008 

! 

9,000 

.000396 

.000056 

.000024 

. 000008 

1 

10,000 

.000452 

.000056 

. 000032 

. OOOOOM 

1 

11.000 

.000508 

. 000056 

. 000040 

.  0000- tg 

I 

12,000 

.000580 

.  000072 

.000048 

.  000008 

13,000 

.000644 

.000004 

.OOOOW 

.000016 

1 

14,000 

.000708 

.000064 

.000080 

.000016 

1 
1 

15.000 

.000792 

.000084 

.000104 

.000021 

16,  000 

.000880 

.000088 

.000132 

.  000028 

17,000 

.000968 

.000088 

.000160 

. 000028 

18,000 

. 001076 

.000108 

.000212 

.  000052 

19,000 

.001204 

.000128 

. 000272 

.  000060 

20,000 

.001340 

.000136 

.000350 

.000084 

27,450 

Tensile  strength. 

. 

tureil  G"  from  ueck. 

•acter  of  broken  surface,  granular,  mottled. 


*-     vP. 


HExc?/    49  2 


TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIALS.        1119 

No.  1013. 

12"  HT 

J,       H 

eter,  ".564. 

mal  area,  .25  square  inch. 


lied  loads. 


'  Per  Ml  nare 
!     inch. 


Pounds. 
1.000 
5.000 
10,000 
15.000 
20,000 
25,000 
30.000 
85,000 
40.000 
41.000 
42,000 
43,000 
44,000 
45,000 
48.000 
47,000 
48.000 
49.000 
50,000 
UOOO 
52,000 
53,000 
54,000 
55^000 
56.000 
57,000 
58.000 
50,000 
00,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76.000 
78.000 
80.000 
82,000 
84.000 
86,000 
88.000 
90.000 
92,000 
94.  COO 
96.000 
98,000 
100.000 
102.000 
103.240 


Elongatloii 
permch. 


Inch. 
0. 

.000083 
.000267 
.000383 
.000583 
.000700 
.000883 
.001000 
.001183 
.  001217 
.001250 
.0012S3 
.001317 
.001350 
.001383 
.001417 
.001467 
.001500 
.001550 
.001567 
.001600 
.001650 
.001733 
.001817 
.002150 
.002417 
.002667 
.002967 
.003483 
.004500 
.006167 
.007750 
.000333 
.011300 
.012750 
.014583 
.016583 
.018333 
.020833 
.022917 
.025000 
.027833 
.030467 
.0333 
.0367 
.0417 
.0467 
.0533 
.0617 
.0750 
.1067 


SacceMlve 

eloD|^ation 

per  inch. 


Inch. 
0. 

.000083 
.000184 
.000066 
.000200 
.000117 
.000183 
. 000117 
.000183 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000050 
.000033 
.000060 
.000017 
.000033 
.000050 
.000083 
.000084 
.000333 
.000267 
.000250 
.000300 
.000516 
. 001017 
.001667 
.001583 
.001583 
.001967 
.001450 
.001883 
.002000 
.001750 
.002500 
.002084 
.002083 
.002833 
.002634 
.002833 
.0034 
.0050 
.0050 
.0066 
.0084 
.0133 
.0317 


Permanent 
set. 


Inch. 


0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000100 


.001417 


Sacoesaive 

permanent 

set. 


Inch, 


0. 


.000100 


.001317 


Remarka. 


IniUalload. 


Elaatio  limit. 


Tenalle  strength. 


General  eummary, 

ifTth  per  square  inch  of  orii^nal  section ponnds..    103,240 

'  per  sQuare  inch  of  original  section do...      58.000 

■w incn  after  mptore inch..      0.1367 

«r inch  ander  strain  at  elastic  limit do...     .001650 

diameter  «t  point  of  rapture do...         .124 

Ares  after  rup  tare,  per  centum  of  original  section 39.2 

iptare 4Inch  from  middle  of  stem 

tvoken  surface « granular  at  oiroumferenoe ;  silky  center 

iitchsectioaa ".09,  ".12.  ".28%  ".13, '<11,  ".09 


1120         TESTS. OF    IRON,    STEEL,    AND   OTHER    MATERIAl 


Marks,     a 

'    No.  2 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


No.  1014, 


Applied  loads. 


Total. 


Pounds. 
250 
1,250 
2,500 
3,750 
5.000 
6,250 
7,500 
8,750 
10,000 
10, 250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14.500 
14,750 
15, 000 
l.'i,  500 
16,000 
10.  500 
17.000 
17,500 
18,000 
18,  r>o« 
10,000 
19,500 
20,000 
20,500 
21,000 
21, 500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,270 


Per  aqnare 
iucu. 


Pounds. 
1.000 
5,000 
10,000 
15,  000 
20,000 
25,000 
30, 000 
35,000 
40,000 
41,000 
42,000 
43, 000 
44,000 
45,000 
46,000 
47, 000 
48,000 
49,000 
50,000 
5L,000 
52, 000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,0b0 
59,000 
60,000 
62,  000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76, 000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,  000 
90,000 
92,  000 
94,  000 
96,000 
98, 000 
100,000 
102,  0(M) 

104,  000 

105,  080 


Elongation 
per  inch. 


Inch. 


0. 


-000117 

.000300 

. 000417 

.000583 

.  000733 

.  000917 

.001083 

.001250 

.  001267 

.001283 

. 001317 

.001367 

.001400 

.001417 

.001450 

.001500 

.001550 

.001600 

.001650 

.001700 

.001733 

.001800 

.001967 

.002250 

. 002467 

.002800 

.003167 

.003517 

. 004917 

.  000083 

.007833 

.009500 

.011167 

. 013083 

.014667 

.01G500 

.  018:533 

. 020333 

. 022500 

.024833 

. 027500 

.  03(H33 

.  033000 

.0350 

.0400 

.  0450 

.  0500 

.05><3 

.0667 

.0850 

.1200 


Successive 

elongation 

per  inch. 


Inch. 


0. 


.000117 

.000183 

.000117 

.000166 

.000150 

.000184 

.000166 

.000167 

.000017 

.000016 

.  000034 

.000050 

.  000033 

.000017 

.000033 

.000050 

.000050 

.0000.50 

.000050 

.000050 

.000033 

.000067 

.000167 

.  000283 

.000217 

.000333 

.  000367 

.000350 

. 001400 

.001160 

.001750 

. 001667 

.001667 

.001916 

.001584 

. 001833 

. 001833 

.  (K)2000 

. 002167 

.  00*2333 

. 002667 

.  002633 

.  0028G7 

.0020 

.00,50 

.0050 

.0050 

.  0083 

.0084 

.018:3 

.0350 


Permanent 
set. 


Ii\ch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sncoesaive 

permanent 

set. 


Inch. 


Rem 


0. 


000017 


.000033 


.000217 


. 001617 


.000017 


.000016 


.000184 


001400 


Initial  load 


Elastic  lini 


Tensile  sti 


General  summary. 

Snecilic  i^ravity 

Hardness 

Tensile  Htrcngth  per  square  inch  of  oriainal  Bcctiun | 

Kliistic  limit  per  onuaru  inch  of  urii^inafsoctiou 

Elongation  per  inch  aftc-r  rupture 

Klon{j;ation  por  inch  under  strain  at  i-]a^stic  limit 

Keduction  in  diameter  at  point  of  ruptur« , 

Kednctioii  in  area  after  ruptare,  per  centum  of  oriji:iual  Hcctiou 

]*oaition  of  rupture ...-• 

Character  of  broken  surface {i;rauular  at  cin.uniferei 

Elongation  of  inch  sections ".25*,  ".19,  " 


TE81>)    OF    IKON,    8TJ:i:L,    ANJ)    OTLIKK    MATEIilALS.        1121 

No.  1015. 

.12"  n  T 

is,      A 
No.  3 

Jeter,  ".504. 

ioual  area,  .25  square  iuch. 


plied  loadit. 


I. 
D 
0 


Per  94iiiaro 
incli. 


PoUHfh. 
l.tMM) 
5.0<K) 
10,000 
15,  WH) 
20,000 
25.000 
30.000 
35,000 
40.  000 
45,000 
4fi.000 
47,000 
48.000 
49,000 
50.000 
51.  000 
52,000 
53,000 
54,000 
55,000 
fifi.  OOO 
57.000 
.'18,000 

:.9,  ouo 

GO.  000 
CJ,000 
Gt,  (HH) 
G6,000 
(W,  000 
70.0tH) 
72,000 
71,000 
70,000 
7X,  000 
80.000 
W.000 
8i.000 

Kr.,000 
as.  000 

M.OOO 

92,000 

!)4.0U0 

!I6.  000 

98,000 

loo,  000 

102.  000 

104,000 

105,280 


Eluujiaiiou 
per  iDcli. 


0. 
.000117 
.0002J%3 
.000450 
.000o83 
.000750 
.000917 
.0010G7 

.oorj:{:i 

.001307 

.001383 

.  001433 

.001483 

.001517 

.0015C7 

.  00ir.l7 

. 001007 

.001717 

.0018G7 

.002017 

.002250 

.002433 

.002700 

.0<>2983 

.0034(i7 

.004300 

.00filC7 

.007667 

.0090:;3 

.010667 

.012667 

.014167 

.  016033 

.  017917 

.020083 

.  022167 

.  024417 

.  02«?J17 

.  029500 

.  032250 

.036000 

.0383 

.0433 

.0483 

.053:{ 

.0617 

.0800 

.1133 


Sijcc«;.s}iiv«- 

ul<)ii;;aIion 

per  iucli. 


Inch. 
0. 
.000117 
.OOOUKJ 
.000167 
.OOOK'U 
.000167 
.000167 
.000150 
.  000166 
.OOOKU 
.000016 
.  0000.''iO 
.  000050 

.oooo:i4 
.  oooo:k) 

. 000050 
. 000050 
.000050 
.000150 
.000150 
.000233 

.oooi8:{ 

. 0U0267 
.  ooo2h:{ 

. 000484 

.  OOOKLl 

.001867 

.001500 

.001366 

.  0016:U 

.002000 

.001500 

.001866 

.001884 

.002166 

.002084 

.  002250 

.  Oiri.'iOO 

.002.'>83 

. 002750 

.003750 

.0023 

.0050 

.0050 

.0050 

.0084 

.0183 

.0333 


IVniKiiunt 
.sot. 


Inch. 


0. 
0. 
0. 
t». 
0. 
0. 
0. 
0. 
0. 


Sur<;c8«ivo 

pC'I'llliltlCUt 

set. 


Inch. 


liCMiiurki!. 


0. 


000217 


.  001367 


000217 


.001150 


Initial  load. 


Eluntic  limit. 


Teusilo  stroD^th. 


General  summary. 

n^  per  square  inch  of  ori^nal  sc*ctiuii  pouDds..     105,  280 

per  iMiaare  inch  uf  original  section do...      53,000 

>er  inch  aft4^r  nipture  inch..      0.1467 

•cr  inch  under  strain  ai  ehistic  limit do...     .001717 

diameter  at  point  of  rupture do...  .114 

areanftcT  nipt  oris  p«r  centum  of  onf;iua1  section 36.4 

Dptiire   2".10  from  neck 

bmk«>ti  fliirfVice granular  at  circumference;  silky  center 

rinchwction* ".11,  ".29*,  ".17,  ".11, 'Ml.  ".09 

Ex.  31 71 


1122        TESTS   OF   IRON,   STEEL,   AND   OTHER  MATEBIAIifi 


No.  1016. 


12"  H  T 

Marks,      a 

^     No.  4 

Diameter,  '^664. 

Sectional  area,  .25  square  iucli. 


Applied  loads. 


Total. 


Pounds. 
250 
1,260 
2.500 
3,750 
/.  &.000 
'  6,260 
7. 500 
8.750 
10,000 
11.250 
12,  5(iO 
12,750 
13,000 
13,250 
13,500 
13.750 
14,000 
14,250 
14.500 
14,750 
15.000 
15.500 
16.000 
16.600 
17,000 
17,500 
18.000 
18,500 
19,000 
10.600 
80.000 
20,600 
21.000 
21,500 
22,000 
22,500 
2S.000 
23.500 
24.000 
24,500 
25,000 
25,500 
26,000 
26,170 


Per  scioaro 
inub. 


Pound*. 
1,000 
6,000 
10,000 
15,000 
20.0U0 
25,000 
30.000 
36.0U0 
40,000 
46,000 
50.0(K> 
51,000 
62.000 
63,000 
64,000 
55.000 
60,000 
.57,000 
58,000 
50,000 
60,000 
62,000 
64.000 
66,000 
'  68,000 
,  70,000 
72,000 
74,000 
76,000 
78.000 
80.000 
82,000 
84.000 
88.000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100. 000 
102,  000 
104,000 
104,680 


EloDj^tion 
per  inch. 


Inch. 

0. 

.000133 
.000317 
.000450 
.000617 
.000783 
.000933 
.001100 
.001267 
.001400 
. 001600 
.001650 
.001717 
.001783 
.001883 
.002017 
.002200 
.002383 
.002667 
.002917 
.003333 

i«s 004167 
.005700 
.007100 
.008917 
.010600 
. 012250 
.014000 
.015760 
.  017760 
.019917 
.022033 
.024333 
.  026017 
.029407 
.032600 
.0350 
.0383 
.0433 
.0483 
.0550 
.0650 
.0817 
.1033 


Successive 

eloDgation 

per  inch. 


Inch. 
0. 
.000133 
.000184 
.000133 
.000167 
.000166 
.000150 
.000167 
.000167 
.000133 
.000200 
.000050 
.000067 
.000066 
.000100 
.000134 
.000183 
.000183 
.000284 
.000260 
.000416 
.000834 
.001633 
.001400 
.001817 
.001683 
.001650 
.001750 
. 001750 
.002000 
.002167 
.002110 
.002300 
.002584 
.002550 
.003033 
.0025 
.0033 
.0050 
.0050 
.0067 
.0100 
.0167 
.0216 


Perfnanent 
set 


l9ieh. 


a 

0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000033 


.000217 


.001260 


Sacoessive 

permanent 

set 


Indi, 


0. 


.000033 


.000184 


.001033 


Remai 


Initial  load. 


Elastic  limit 


Tensile  strei 


General  anmmartf. 

TenHile  strength  per  sqaare  inch  of  orij^nal  section pon 

Kliuitic  limit  ]>er  minare  iuch  of  original  section 

Klonf^atiun  per  incn  after  ruptnre i 

Klongation  i>fir  inch  nnder  strain  at  clastic  limit 

lleduction  in  diameter  at  point  of  rupture 

Heduction  in  area  afttA*  rupture,  per  centum  of  orii^ioal  section 

Position  of  rupture 

Character  of  broken  surface • 

Elongation  of  inch  soctiona ".19*,  ".23,  ".12, 


li 


»!( 


l.H! 


il 


:  r 


7^   CfPbSi^Jr'orLJ^.J^.  ^SzyZe^^  ^^u?ojpB'^C  arte 


r  *»   -1 
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TEST«   OF   IKON,    STEEL,    AND   OTHER   MATEKIALS.  1123 


Vo.  1017. 


12"  HT 
B 


No.  1 

5ter,  ".564. 

inal  area,  .25  square  inch. 


ml  loads. 

Blon  cation 
per  Tncb. 

Sacceiwive 

elonpitioD 

per  inch. 

Permanent 
set. 

Snrcemive 

permanent 

set. 

Remarks. 

Per  Muare 
incli. 

Pounds. 
1.000 
5.000 
10,000 
15,000 
20.000 
25,000 
30.000 
35,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50.000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57.000 
58.000 
59,000 
60.000 
62,000 
64.000 
66.000 
68.000 
70.000 
72,000 
74.000 
76.000 
78,000 
80.000 
b2,000 
84,000 
88,000 
88.000 
90.000 
92.000 
94.000 
96.000 
98,000 
100.000 
102.000 
103.520 

Inch. 
0. 

.000167 
.000300 
.000467 
.000633 
.000783 
.000933 
.001100 
.001283 
.001317 
.001333 
.001367 
.001383 
.001433 
.001467 
.001500 
.001550 
.001583 
. 001617 
.001650 
.001683 
.001767 
.001850 
.001933 
.002383 
.002817 
.003717 
.004333 
.004933 
.005783 
.007833 
.009750 
.011300 
.012750 
.014667 
.  016167 
.  018167 
.020133 
.022333 
.024350 
.028800 
.029500 
.032517 
.035600 
.0383 
.0433 
.0483 
.0533 
.0633 
.0800 
.1238 

Inch. 
0. 

.000167 
.000133 
.000167 
.000166 
.000150 
.000150 
.000167 
.000183 
.000034 
.000016 
.000034 
.000016 
.000050 
.000034 
.000033 
.000050 
.000033 
.000034 
.000033 
.000033 
.000084 
.000083 
.000083 
.000450 
.000434 
.000900 
.000616 
.000600 
.000860 
.002050 
.  001917 
.001550 
.001450 
.001917 
.001500 
.002000 
.001966 
.002200 
.002017 
.002450 
.002700 
.003017 
.003083 
.0027 
.0050 
.0050 
.0050 
.0100 
.0167 
.0433 

Inch. 

0. 

0. 

0. 

0. 
.000017 
.000017 
.000017 
.000017 
.000017 

Inch. 
.0. 

Initial  load. 

1 

.000017 
0. 
0. 
0. 
0. 

.000017 

0. 

.000017 

.000034 

Biastic  limit. 



1 
Tensile  strength. 

.000133 

.000116 

.002717 

.002584 

■•••«••••••• 

General  summary. 


i^h  persqoare  Inch  of  original  section ponnda.. 

per MOAre inch  of  orixinal  section do... 

er  inch  after  mptore inch.. 

erincb  onder  strain  at  elastic  limit do... 

diameter  at  point  of  rapture do... 

Aroaafter  mptare,  per  centum  of  original  section 

ipCcre "'70  ft*>ni  middle  of  stem 

broksn  snrfaoe'  silky ;  w  ith  ring  of  grannlar  niteal  near  circumference 

MaeotionB ; ".10,  ".13.  ".32*,  ".12. 'Ml,  ".08 


103.520 

52.000 

0.1433 

.001683 

.124 

39.2 
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No.  1018. 

12"  H  &  T 

Marks,       b 

'        No.  2 

Diameter,  ".5G4. 

Sectional  area,  .25  squai*e  inch. 


Ajiplietl  IouiIh. 


Total. 


Pound H 

:i.  7:>(» 

5, 000 
0.  i.»:»o 
7.  im 

H.  7M) 
lU,  (N>0 

10. 2r.<) 

10.  501) 
10.750 
11,000 
11.250 

ii,rHK> 

11,750 
12,  (M)i> 
12,250 
12.  5(M) 
12,  750 
l;i.  00(1 
1:1,250 
1. •1.500 
i:{,  750 
1 4.  0(10 

14,  250 
14.500 
14.7.0 
15.000 

15,  .'.00 
10.000 
10.  5(KI 
17,(I0'» 
17.  "•»»(> 
]S  001) 
IS  .(M) 
10,000 
1 1».  .00 
20,  000 

20.  .500 
21,000 

21.  .500 

22.  000 
22,  .500 
2.1,  0(!0 

2:{,  .500 

21,000 
21,  .500 
2.5,  000 
25.  .5(»o 
20,  (»(■(» 
20,  150 


IVr  Aouurc 
iucli. 


Poumh. 
1.000 
5,  000 

10,  000 
15,000 
20,  (MtO 
25.  000 
.'to.  000 

:{5, 000 

40,  000 

n,«M)o 

11,  000 

4:t,  000 

44.  000 

45,  000 
4U.  0(>0 
47,  000 
AH.  000 
40.  000 
.50,  000 
51.000 
.'i2,  000 

'»:i,  mo 

51.000 
55,  OlM) 
50,  000 
57.  000 
5H.  000 
50,  OUO 
CO.  000 
C  ',  000 
01,  000 
IHi,  000 
(W.  000 
70,  000 
72,  000 
74,  000 
76,  000 
7H,  000 
80,000 
82.  000 
84.  000 
80,  000 
88.  000 
DO.  000 
U2,  000 
91,000 
DO,  000 
D8,  000 
100.000 
102,  OUO 
104.  000 
104,000 


EIon;;atiou 
per  iucli. 


Inch. 
0. 

•  oooKn 
.ooo.n7 

.  0004 :{3 

.  OOOtiOO 
.  O0O707 

.  .oood:{:{ 

.001117 
.001250 
.  00128;', 
.001317 
.  001350 
.001400 
.001450 
.001.500 
.(MM517 
.O0I5'O 
.OOl.'.Kt 
.«)01017 
.001007 
.Onl(iw;{ 

.ooi7:!:{ 

.OOlhOO 
.OOIDOO 

.  oo2os:j 

.0021.'.0 
. 003150 
.  0O3.5S3 
. 004733 

.  ooriO(to 

. 007500 
.0OD107 

.Olo.s:{3 
.012250 
.013D33 
.015783 
.017217 
.019100 
.021333 
.02:1417 
. 025500 
.028450 
.031.3.33 

.  o:uooo 
.  o:io7 

.  0400 
.0450 
.0517 
.  0583 
.0717 
.  088:j 
.1133 


Sucio»«ive 

eloii  Elation 

per  iucb. 


Inch. 
0. 
.0C0133 
.0<'Oi84 
.0001 10 
.000107 
.oO;U07 
.000100 

.000184 
.000133 
.  0i;OU:i3 
.  0000.14 
.  OtKMKW 
. 00U050 
. 00O050 
.  0000.50 
.00(»017 

.  oooo:{j 
.oo(to;i3 
.oo.io:u 

. 000050 

.oaooio 

.000050 

.  000007 

.000100 
.000183 
. 000307 

.  oooToo 
.  0004:;:$ 
.001150 
. 001207 
.  001500 
.001007 
.001006 
.001417 
.001083 
.001850 
.0014:54 
. 002183 
.001D33 
. 002084 
. 002083 
.  0O2DJ0 
.  002H8.3 
.  0O20IJ7 
.  0027 

.  oo:{3 

.  0050 
.  00(57 
.  OOGO 
.01.34 
.0100 
.  0250 


rcriiiuijeul 
act. 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Succe8H^v^^ 

)>OII1IUUuDl 

ttct. 

Incli. 
0. 

Remarks. 

luitial  load. 

.0 

.000017 

.000017 

Elastic  limit. 

.000117 

.000100 

.002500 

. 002383 

• 

Tonsilc  BtroDgtl 

Spociflc  Kravitv 
IlardnosA 


General  summary. 


TtMiHilo  HtrtiDKth  per  .squarv  inch  of  on«:iii.il  H«>cliu[i poauds 

RIaMtic  limit  per  Htiuaro  inch  ot'oriixinal  scrlion do. 

K!oii';ution  per  inch  after  rupture  inch 

Klonuatiou  ]»er  inch  untlcr  Mtrain  at  ela.slic  limit do. 

li«Mluction  in  diameter  at  point  of  rupture -. do. 

r<Mluction  in  urea  aft4;r  rupture,  per  coutum  oforiiiinal  soction 

roxitimi  of  ropture. ".g  frqm  mid 

Character  of  broken  Hurfacc granular;  dttll  si 

Klongtttiou  of  inch  aectious , ".12,  ".It}.  ".32',".^ 


TESTS    OF   IRON,   STEpfi.,    AND    OTnKR    MATKRIALS. 

Xo.  1019, 


1125 


12"  HT 


8,      B 


Ko.  3 


eter,  ".564. 

}Dal  area,  .25  square  inch. 


lied  loads. 

EIonsatioD 

Per  fwinare 
inch. 

per lucb. 

1. 

Pounds. 

Inch. 

1.000 

0. 

5,000 

.000167 

10.000 

.  oyo:n7 

15,000 

.000483 

20,000 

.000^67 

25,000 

.000h33 

SO.OOO 

.  001000 

35.000 

.OOll.'O 

40.000 

.001317 

41.000 

.001333 

42,000 

.  001.367 

43.000 

.  0Ui:t83 

44,000 

.  0014.33 

45,000 

.001467 

46,000 

. 001500 

47.000 

.00153:1 

48,000 

.001567 

49,000 

.001617 

•^©.ooo 

.001700 

51,000 

.001800 

52,000 

.(»01900 

53,000 

.002417 

54,000 

.003117 

55,000 

.003650 

56.000 

.004183 

57, 000 

.0045K:I 

58,000 

. 005500 

50,000 

.006183 

00,0*^ 

.006700 

fi2,  000 

.008083 

64,000 

.(mwn 

66,000 

.011400 

C8,000 

. 012867 

70, 000 

.014600 

?2.000 

.010417 

74,000 

.018167 

7«,  0<>0 

. 020000 

78,000 

.  022:M)0 

RO.OiW 

. 024500 

S2.000 

.026867 

«4.000 

.029583 

m.ooo 

. 032333 

8H,000 

.035333 

90,000 

.0367 

92.000 

.0400 

(M.OOO 

.0467 

96,000 

.0533 

M.000 

.0617 

100,000 

.0717 

102,000 

.1300 

Sncco«airo 

elon^th>n 

per  inch. 

Inch. 
0. 

.000167 
.OOOl.'iO 
.000106 
.OOOIW 
.000166 
.000167 
.000150 
.  0(!0167 
.fK)0016 
.  000034 
.000<»10 
.  000<»."iO 

.  U4H>o:{4 

. 000033 
.  00(»0:53 
.  000(134 
. 000050 

,  mm<\ 

.  0(10100 
. 000100 
.000517 
.  000700 
. 000533 
.  004)533 

Pormancnt 
net. 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 
.000017 
.  0rHH)33 
.000033 

Siiccessiv*^ 

purniaui'Dt 

sot. 

Koniarks. 

Inch. 
0. 

Initial  loail. 

• 

Ela.stic  limit. 

% 
0 

Tensile  Htronjjlb. 

.000017 
.0<H>016 
0. 

.000117 

.000081 

.ooia-vo 

.  001533 

,0004(0 

.000917 
. 000683 
.000517 
.001383 
.00158^4 
.001733 
. 001467 
,001733 
.001817 
.  0017.50 
.  00ia33 
. 002300 
. 002200 
.  002307 
.002716 
.002750 
,003000 

.  ooi:jo7 

.  0033 
.0067 
.0066 
,  0()h4 
.0100 
.0583 
■ 

•  •••••   ••*•■•• 

. 004407 

.  0()2817 

General  summari/. 


Dffth  per  nqnaro  inch  of  original  section ponnds . 

^pCTMoaroinch  of  original  awtion do.. 

>er  inch  after  riiptnre    ini'h . 

wr  inch  ander  strain  nt  elastic  limit do,. 

I  diameter  at  p<»int  of  rnpt lire   <io-. 

lareaafter  rupturr?.  p<^r  fontnni  of  orlgin.il  Hootion 

uptiire 2  inch  from  middle  of  st^ni 

'  broken  8n'rirac«     -. silky;  witli  ringof  Kr.-uiiilar  inrt^il  at  <-irciimlerence 

ffnchsectiona..*. ".11,  "17,  ".32»,  ".14, 'Ml,  ".08 


105.  000 

48,000 

0. 1550 

. 001567 

.114 

36.  4 
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No.  1020. 


12"HT 


Marks.     » . 

'     No.  4 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loAds. 


Total. 


Poundt. 
250 
1.250 
2.500 
3,760 
5,000 
0.250 
7.500 
8,750 
10.000 
10.250 
10.500 
10,750 
11,000 
11.250 
11,500 
11,750 
12,000 
12.250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16.000 
10,500 
17,000 
17,600 
18.000 
18.500 
19,000 
19.500 
20.000 
20,500 
21,000 
21.500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,  500 
25,000 
25,100 


Per  sq  aare 
inch. 


Poundt. 

1,000 

5.000 

10,000 

15.000 

.  20,000 
25,000 
30,000 
35,000 
40.000 
41.000 
42,000 
43.000 
44,000 
45.000 
46,000 
47,000 
48.000 
49.000 
50,000 
61.000 
52,000 
63,000 
64.000 
65.000 
56,000 
67.000 
68,000 
69.000 
60,000 
62,000 
64,000 
66.000 
68»000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90.000 
02,000 
94,000 
96,000 
08,000 
100,000 
100,400 


EloDeation 
per  inch. 


Inch. 

0. 

.000117 
.000260 
.000450 

•.000683 
.000717 
.000017 
.001050 
.001250 
.001267 
.001283 
.001317 
.001367 
.001400 
.001450 
.001467 
.001483 
.001533 
.001600 
.  001717 
.001900 
.002167 
.003467 
.004233 
.005067 
.006233 
.005833 
.007000 
.007917 
.008017 
.010683 
.012567 
.013933 
.016333 
.018167 
.020083 
.021667 
.024583 
.027333 
.  029250 
.032000 
.036000 
.0367 
.0433 
.0483 
.0517 
.0617 
.0750 
.1000 
.1317 


Saccemive 

elongation 

per  inch. 


Inch. 
0. 

.000117 
.000133 
.000200 
.000133 
.000134 
.000200 
.000133 
.000200 
.000017 
.000016 
.000034 
.000050 
.000033 
.000060 
.000017 
.000016 
.000060 
.000067 
.000117 
.000183 
.000267 
.001300 
.000766 
.0008:U 
.000166 
.000600 
.001167 
.000917 
.001000 
.001066 
.001984 
.001366 
.002400 
.001834 
.001910 
.001584 
.002916 
.002750 
.001017 
.002750 
.004000 
.0007 
.0066 
.0050 
.0034 
.0100 
.  0133 
.  02:.0 
.0317 


Permanent 
set 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


.000033 


.002233 


.005617 


Socoemive 

permanent 

aet 


Inch. 


0. 


.000033 


002200 


003384 


Rema 


Initial  load. 


Elastic  hmit 


Tenaile  aire] 


General  summary, 

Tonsilo  strength  per  square  inch  of  original  soction poi 

Elastic  limit  per  sqnare  inch  of  original  section 

Elongation  per  inch  after  rupture 

Elongation  per  inch  under  strain  at  elastic  limit 

Reduction  in  diameter  at  point  of  rupture , 

Keductton  in  area  after  rupture,  per  centum  of  original  section .'. 

Position  of  rupture * 

Character  of  broken  surface silky  renter;  grannlar'al 

Elongation  of  inch  sectiona ".28*,  ".22,  ".13. 


r  y 


"^     .i^rvt^ 


^    . 


^^^ 


c/^^ ' 


^y- :  . 


/ 


J' 


V 

N. 


/ 


/ 


rO-""^*",     pmit^j 


A        /     /     //      ^/    /  //^^  ^^^O-f     "C-^^'V'— X777T<y 


/  -V    ?/    't^  ^ 
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rks,      T 

No.  1 


No.  1023. 


no.  1 

imeter,  ''.564. 

^tional  area,  .25  square  inch. 


ipplied  loads. 


taL 


SSO 


506 

750 
000 
250 
500 
750 
000 
250 
500 
750 

.«» 

.250 
.510 

s7te 
I.OM 
1.250 

i,5fn 

i,750 

&,ooo 

i5,S0O 
M^SOO 

n.tdo 

17,500 
18,1X10 
18,  SW 
U,OM 

n,SM 

21,  IM 
21,  M 
22.MI 
2^SM 
21  Ml 
231M 
31,  M 


Per  aqoare 
incn. 


Poundt. 
1.000 
5,000 
10.000 
15,000 
20,000 
2a.  000 
30.000 
35,000 
40.000 
45,000 
50.000 
51,000 
52.000 
53.000 
54,000 
56.000 
56.000 
57,000 
58,000 
60,000 
60.000 
62,000 
64.000 
66,000 
6H,000 
70,000 
72,000 
74^000 
76,000 
78^000 
80,000 
82,000 
84,000 
86.000 
88.000 
90,000 
92,000 
94,000 
96,000 
96.400 


Elongation 
per  inob. 


Inch. 
0. 

.000167 
.000333 
.000500 
.000667 
.000867 
.001033 
.001200 
.001367 
.001533 
.001700 
.001733 
.001767 
.001867 
.003333 
.009333 
.009667 
.010333 
.010667 
.011233 
.011933 
.013438 
.  016100 
.017000 
.010167 
.021667 
.024233 
.026667 
.028933 
.032167 
.035267 
.tfWlOO 
.043333 
.048433 
.054667 
.  062167 
.0733 
.0033 
.1267 
.1500 


Snooeaaive 

elongation 

per  inch. 


Inch, 
0. 

.000167 
.000166 
.000167 
.000167 
.000200 
.000166 
.000167 
.000167 
.000166 
.000167 
.000033 
.000034 
.000100 
.001466 
.006000 
.000334 
.000666 
.000334 
.000566 
.000700 
.001500 
.001667 
.001900 
. 002167 
.002500 
.002566 
.002434 
.002266 
.003234 
.003100 
.003833 
.004233 
.005100 
.006234 
.007500 
.011133 
.0200 
.(m4 
.02:i.{ 


Permanent 
set. 


Snccossive 

permanent 

set. 


Inch. 

0. 

0. 

0. 

0. 

0. 
.000033 
.000033 
.000038 
.000067 
.000100 
.000133 


.007000 


.00!>433 


Inch. 


0. 


.000033 


0. 
0. 


.000034 
.000033 
.000033 


.006867 


.002433 


Kicmarka. 


Initial  load. 


Elaatic  limit. 


Tensile  strengtli. 


General  summary, 

leitRB^ih  per  aqoare  inch  of  original  section ponnda..      86,400 

e  limit  per  sqoare  inch  of  original  section do. . .      52, 000 

UJoa  per  incn  after  mptare inch..      0.2033 

ttioo  per  inch  ander  strain  at  elastic  limit do...    .001767 

ion  in  diameter  at  point  of  rupture ^ do...         .124 

ion  in  area  after  raptare,  per  centnra  of  original  section 30.2 

oof  mptore r'.2from  neck 

terof  broken  snrfaoe silky 

tioD  of  inch  sections ".26*,  ".24,  ".U 
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No.  1024. 

12"  H  &  T 

Marks,        T 

'        No.  2 

Diameter,  ".504. 

Sectional  area,  .25  s(iuare  inch. 


Applied  loads. 

£lonp:atioii 
per  inch. 

Inch. 

Saccosaivo 

Total. 

Per  Hniiaro 
incn. 

olou  Ration 
por  inch. 

Pounds. 

PmtnfU. 

Inch. 

2.'iO 

1,000 

0. 

0. 

l,2r»0 

5,000 

.  000167 

.000107 

2,500 

10.000 

.  000.333 

.000166 

3,750 

15,000 

. 000500 

.000107 

5.000 

20, 000 

.000067 

.000167 

0,  2r.o 

25, 000 

. 000833 

. 000106 

7,  500 

30,000 

.  001033 

. 000200 

8,750 

35,  000 

.001167 

.000134 

10,000 

40, 000 

.0013.33 

.000106 

11,2.50 

45,  000 

.001.5:t3 

.000200 

ii,r.oi) 

40,  0(»0 

.001.567 

.  000034 

11,750 

47,000 

.001600 

.  000033 

12,0(K) 

48.  OOO 

. 001633 

.  000033 

12,250 

49,  000 

. 003667 

.  002034 

12,500 

50,  000 

. 006767 

. 003100 

12,  750 

51,  000* 

.007100 

. 000333 

13,000 

52,  000 

. 007600 

.000500 

13,  250 

5.3,  000 

. 008100 

. 000500 

13.  500 

54,000 

.  009200 

.001100 

13,  750 

55,  000 

.009767 

. 000567 

i4.000 

56,000 

.010667 

.  000900 

14,250 

57,000 

.011367 

.000700 

14,500 

58,000 

.  012233 

.000866 

14,7r»0 

59,000 

.013067 

.  000834 

15,000 

00,000 

.013907 

.  000900 

15,  500 

62,  000 

.0157:« 

.001766 

10,000 

04, 000 

.017a33 

.002100 

10.500 

66,000 

. 020033 

. 002200 

17.  (HK) 

68,000 

.022667 

. C02634 

17,  :am 

70,  000 

.  02.5067 

.  002400 

IS,  000 

72.  00(» 

. 027533 

.  002406 

IS.  .^00 

74.  000 

. 030433 

. 002900 

10,000 

70,  000 

. 033733 

. 003300 

10.500 

78,000 

. 037400 

.  00:MMi7 

20,  000 

80.  000 

.041807 

. 004467 

20,  500 

82.  000 

. 047067 

.  00.5200 

21,000 

84,000 

. 052067 

. 005000 

2i,r,oo 

80.  000 

.  o.'->o::oo 

.  0006:13 

22,  OOO 

88,000 

.0700 

.  0107 

22,  500 

90,  000 

.0867 

.0107 

2-2,950 

91,800 

Pormanont  { 
sot. 


SnccoRsivo 
]>orinaiieut 

H«'t.  I 


Jtomarl 


I 


Inch. 


0. 


Iivch. 


Initial  loail. 


000033 
0«M)033 
001K)67 


. 004767 


007467 


.  011407 


OO0OU3 
.000031 


0. 


.  004700 


002700 


.004000 


ElnHtic  iiiuit. 


Tenailo  stron 


General  summartf. 

Sntwific  gravity 

J 1  ardiicHH 

Ton.siI(«  HtronKtli  per  aqiiaro  inch  of  onjrin.al  m'ction poui 

Klaatir.  limit  ]h^t  Kfjaaro  inch  ofori^iinal  noction ^ ...» 

ElonffJition  per  incli  after  rnptiiro it 

Klon;{ation  |M^r  incli  under  strain  at  olaslic  limit * 

lloiliiction  in  diameter  at  point  of  niptnre < 

Kednction  in  area  after  rupture,  per  centum  of  orifjinal  .H<>etion 

INxtition  of  ru]>ture ■]  inch  from  i 

CJharact4^r  of  hrokon  Hurfaco granular;  fi-act.unMl  at  tiefoctive  r|m 

BloD^ation  of  inch  aoctious " 
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1129 


No.  1025. 


12"  H  t  T 
^      No.  3 

ster,  ".5G4. 

mal  area,  .25  sqaare  inch. 


tied  loads. 


Per  fu]narc 
im-li. 


Potmds. 
I.OUO 
5.()00 
10,000 
I5.O0O 
*  20, 000 
25,000 
30,000 
3a,O0U 
40.000 
4^1,  000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
S«,000 
57,000 
5H,000 
5l»,  OOO 
fy),  000 
C2.  0(H) 
W.OOO 

Gn.ooo 

68,000 
70,000 
72,000 
74,000 
7C,  000 
78.000 
ft),  000 
H-i,000 
^000 
86,000 
K8.000 
00,000 
92,000 
92,800 


£lon;^tion 
per  inch. 


Inch. 
0. 
.0001G7 
.000300 
.000500 
.000667 
.000833 
.001000 
.001167 
.001400 
.001(4)0 
. 001633 
.001007 
.001733 
.001867 
.007833 
.008167 
.008667 
.009000 
.009933 
.010700 
.011667 
.  012:t67 
.013267 
.014033 
.  0l5:i67 
.017167 
.019000 
.  021667 
.  0.i4007 
. 026732 
.029667 
.  032700 
.  0363:i3 
.0400<0 
.014700 
.050000 
.057000 
.061067 
.  07ri3:J3 
.0907 
.  1200 
.1500 


SuccosAivo 

clon^ntiou 

per  inch. 


Inch. 
0. 
. 000167 
. 000133 
.000200 
. 000167 
.000166 
.000107 
.000167 
. 000233 
.000200 
. 000033 

.oooo:{4 

.000066 
.000134 
. 005066 

.ooo:»4 

. 000500 

.  ooo3:i3 

.0009rt3 
. 000767 
.0009<r7 
.000700 
.000900 
.000706 
.001334 
.001800 
.001833 
.002667 
.002400 
.002666 
.  00J934 
.  0030:{3 
. 003633 
. 003667 
.  004700 
.  0053(X) 
.  007tHM) 
. 007067 
.011666 
.  020367 
.0233 

.o:m)o 


rcimanrnl 

Inrh. 

0. 

0. 

0. 

0. 

0. 

0. 
.000033 
. 000033 
.000067 

.  oooo<;7 

.Siirc«\s«ivo 
|)<riin:iiieiit 

HI't. 

Inrh. 
0. 

Initial  losid. 

.  0(HX)33 
0. 

.oooor4 

0. 

P^Inntir  limit.             • 

............ 

• 

. 005707 

.  (M)5700 

.008367 

.002600 

. 012700 

.004333 

t 

1 

Tensile  .streiij;tli. 

• 

General  summary, 

n^h  per  square  inclj  of  orictnal  Bection ponnds. .      92, 800 

:  per  iMuare  inch  .of  origiuai  w^ction do...       48,000 

[»»T!nch  after  ruptnre .• inrh..       0.2200 

M-r  iuch  iiuder  Mtnu'ii  at  elasitic  limit do. ..      001733 

I  dhim(^t(>r  at  |)oint  of  rupture ilo  . .  .134 

I  ar»*a  after  mptaro,  per  c^^ntiim  of  orij^iiinl  aoction 41. 9 

"aiitiin^ \  iiuh  from  n.iddK^  of  nieni 

'  brttken  Hiirfare  Hilky 

»f  iuch  sect ioDH ^ ".15,  ".35*,  ".16 


1130        TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  549, 

^^      ,        12"HAT 

Marks,   ^  T^ 

Lengthy  &'. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 


Applied  loadft. 

Compres- 

aion  per 

incn. 

SacoeMiTe 

oompres- 

aion  per 

incL 

Permanent 
aet 

Socceaaive 

permanent 

aet 

Total 

Poufidt. 
500 
2,500 
5,000 
7,500 
10.000 
12,500 
15,000 
17,500 
20,000 
22,500 
25.000 
25,^00 
26,000 
26,500 
27,000 
27.500 
28,000 
28,500 
29,000 
29,500 
30.000 
44,850 

Per  M  oare 
inch. 

Bemarka. 

Pound; 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
.30.000 
35,003 
40,000 
45.000 
50,000 
51,000 
52,000 
53.000 
54,000 
55.000 
56,000 
57,000 
58.000 
59.000 
60,000 
89,700 

Inch. 
0. 

.000150 
.000300 
.000450 
.000650 
.000800 
.000050 
.001100 
.001300 
.001400 
.001700 
.001750 
.005400 
.006400 
.007450 
.008350 
.009000 
.009500 
.010400 
.011000 
.011500 

Inch. 
0. 

.000150 
.000150 
.000150 
.000200 
.000150 
.000160 
.000150 
.000200 
.000100 
.000300 
.000050 
.003650 
.001000 
.001050 
.000900 
.000650 
.000500 
.000900 
.OOOGOO 
.000500 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000050 
.000050 
.000100 

Inch, 
0. 

Initial  load. 

*".' 000050* 
0. 
.    .OOOOjO 

Elaatio  limit 

.006200 

.006100 

.009250 

.003050 

Ultimate  atrcngth. 

General  summary, 

Elaatio  limit  per  aqoare  inoli  of  original  aection ponnda.. 

Compreaaion  per  inch  nnder  atreaa  at  elaatio  limit. inch..  < 

Ultimate  atrength  per  aquare inch  of  original  aection .' ponnda.. 

Manner  of  failure triple 


TESTS  OP   IRON,    STEEL,    AND   OTHER   MATERIALS.        1131 

No.  550. 

12"  H  &  T 

Marks,       x 

'      Nft.5 

Length,  &*. 

Diameter,  ^'.798. 

Sectional  area,  .50  sqaare  inch. 


Appltod  loads. 

Compres- 

aion  per 

inch. 

Sdceeaaive 

comprea- 

aion  per 

incn. 

Permanent 
aet. 

Snoceaaive 

permanent 

aet 

Remarka. 
Initial  load. 

Elaatic  limit 
Ultimate  atrength. 

ToUL 

Per  Moare 
incn. 

Vovoidt. 
500 
2;  500 
5.000 
7.500 
10,100 
12,500 
15.iiOO 
17,500 
20. 000 
22,500 
23,000 
23. »« 
24.000 
24.500 
25.000 
25.  .'W 
26,000 
28,500 
27,000 
27,500 
28.000 
28,500 
28,000 
29,!>U0 
30,000 
42,280 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
45.000 
46,000 
47.000 
48.000 
49.000 
50.000 
51.000 
5-1,000 
53,000 
54.000 
.^5,000 
56.000 
57.000 
58.000 
59,000 
60.000 
84,560 

Inch. 
0. 

.000100 
.000200 

.ooauo 

.000500 
.000650 
.000850 
.001000 
.001200 
.001350 
.001400 
.001600 
.004600 
.005600 
.006100 
.006700 
.007150 
.007650 
.008300 
.009150 
.009800 
.010400 
.011250 
.011850 
.012700 

Inch. 
0. 

.000100 
.000100 
.000150 
.000150 
.000150 
.000200 
.000160 
.000200 
.600150 
.000050 
.000200 
.003000 
.001000 
.000500 
.000600 
,000450 
.000500 
.000650 
.000850 
.000650 
.000600 
.000850 
.000600 
.000850 

Inch. 
0. 
0. 
0. 
0. 
0.  • 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

.004350 

.004350 

.007150 

.002800 

.010400 

.003250 

General  summary. 

Baiiifiiini^p^f  nqngi^jnch  of  original  aection ponnilH..        46,000 

Unprewiou  per  iurh  uuder  streHs  at  elaatic  limit iiicli..    0.001400 

J^'nioaie Rtrv^ngl li  per  square incli  of  orig^al  section :.... poiiiids..        84,560 

^Mner  of  failure triple  flexuie 


llo2         TESTS    OK    IRON,    STEEL,    AND    OTHER    MATERIALS. 

No.  551. 

12"  H  &  T 

Marks,       t 

/       No.  6 

Length  J  5''. 

Diameter,  ".798. 

ScctioDal  area,  .50  square  inch. 


Applied  loatlA. 

Compren- 
Hion  p«r 

iDCll. 

Sncco8«ive 

coinpreft- 

Hion  nor 

iucli. 

rnrnmnrnt 

HCt. 

Inch. 

0. 

0. 

0. 

0. 
•0. 

0. 

0. 

0. 
.  000050 
.000100 

Sooceasivo 

poriuiinent 

sot. 

Inch. 
0. 

Item  ark  H 

Total. 

Ponndit. 

.500 

2,  54)(» 

5.  000 

7,  500 

10.  (KIO 

12,500 

15.  000 

17,500 

20,  (HK) 
22.  500 
2:{,  (»00 
2:1.  500 

21,  (KIO 

24.  500 

25.  (K)0 

25.  r,m 
2(;,  (»oo 

2(i.  500 
27.  000 
27.  500 
2H.  000 
2H.  .500 
29.  000 
^9  500 

:{0. 000 

42,  320 

Pcrsqaaro 

iDOb. 

Poiindn. 
1.000 
5.000 
10,  000 
15.000 
20,000 
25.  000 

:{(),  (K)o 

:{5,  (KK) 
4(»,  0(K) 
45,  OciO 
4(i,000 
47,  0(H) 
4«.  000 
49.  000 
50.000 
51.000 
52,  (KK) 
5;{,  000 

54,  000 

55,  000 
.50.  000 
.57,  000 

58,  (K)0 

59,  000 
00,  000 
81.640 

■ 

Inch. 
0. 
.000100 
.  (K)02.50 
.000100 
.  000550 
.  000750 
.000000 
.(K)1150 
.OOlJiK) 
.00I5(K) 
.OOICOO 

.(H)i&:.o 
.0(k;ioo 

.  OOOilOO 
. 000800 
.  (M)7250 
.  (K)775() 
.  008-100 
.  (K)90(M) 
.  0097.^0 
.010J50 
.010<K)0 
.OIIO'JO 
.  0124r^ 

.01:1150 

Inch. 
0. 

.000100 
.000150 
.0001.50 

.oooir.0 

.  (M)0200 
.00«  150 

.  ooo2:.o 

.  0000'.0 

.  (K>o:{oo 

.0(KMOO 
.  l\{Y.i:u')0 
.001150 
.OOOJOO 
.  OOO.MX) 

.oooir.0 
.  ooorK)o 

. 0O0C50 

.  ooim;oo 

.  000750 
.  000500 
.  O00G5O 
.000750 
.  (K)0800 
.  000700 

Initial  load. 
Elastic  limit. 

Ultimate  8tren«;tb. 

• 

. 000050 
.  000050 

. 005100 

.005000 

.007750 

'"."0026.%" 

i 

.011000 

.  00:J250 

General  sitmrnary. 

Elastic  limit  p<^r  sqnaro  Inch  of  orljfinal  Hoction pounds..        46,  flOA 

(NiniproitHion  per  inch  under  HtrnsH  at  (dantic  limit inch..     OlOOIGOO 

Ultimato  Hfrentrth  per  sciuare  inch  orohgiual  mM:tion poandn..        84,  C40 

Manuel- (kf  failure ...•••.. triple  tioxure 
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No.  552. 

„     ,        12"  H  &  T 

Marks,       t 

'       No.  7 

Leugth,  3".22. 

Diameter,  ".798. 

Sectioual  area,  .50  square  inch. 


Applied  loada. 


Total. 


Per  Hcioarc 
incli. 


1  PouiuU. 

PoundM. 

m 

1. 000 

2.500 

.'i.OOO 

5.(100 

10.000 

7.500 

15.  000 

:    lU.UUU 

•JO,  000 

VI, m 

1'5,  000 

15,0(JO 

30,000 

I7,r4» 

3.">,  000 

'.%  (WO 

40,000 

22,  m 

4.5,000 

L'-J.  000 

46.000 

zi,  m 

47,0U0 

21,000 

4K,000 

2i5<^ 

49,000 

2:..(»oo 

.•iO.OOO 

'    1V..-.W 

51,000 

JTi,  (MH) 

Di,  000 

;  2tj.:4)o 

.^{,  (»00 

'.'7.UO0 

54,000 

•J7.  500 

55,000 

aj.ooo 

5<>.000 

'2».  'AM 

57,  000 

29.  0<M> 

5H.O0O 

ii,  rM)o 

59.000 

1      .10,  (IN) 

GO  noo 

(m.OOO 

130.000 

Compn'ft- 

sion  per 

inch. 


Inch. 


0. 


.0001.50 
.OOOifOO 
.  0004.50 
.0<H)600 
.  0007.50 
.  (H 10900 
.0011.50 
.001200 
.00K{50 
.001450 
.001450 
.00l50«) 
.001500 
.001550 
.OOGOOO 
.000950 
.  0074f>0 
.  00H<).50 
. 008750 
. 000250 
. 00US50 
.010500 
.011200 
.012000 


8ucc*'shIv« 

eoiuprcH- 

Biuu  per 

iuclj. 


Inch. 
0. 

.OOOI.'^^) 
.000150 
.000150 

.oooir>o 

.0001.50 
.0001.50 
.  0002.50 
.0000.50 
.000150 
.000100 

0. 
.000050 

0. 
.0000.50 
.004450 
.000950 
.  000.500 
'.OOOtiOO 
.000700 
.000500 
.OiKHKM) 
.0OW150 
.000700 
.000800 


crnianrut 

set. 


permanent 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.00GG50 


.010150 


Inch. 


0. 


006050 


KeiiiurkH. 


Initial  luad. 


Elastic  Uoii^ 


003500 


Tutal  lonrl  auplifid. 
Caused  triple  tloxiire 
and  shortoued  speci- 
men 1".22. 


1126       TESTS   OF   IRON,    STEEL,    AND  OTHER  MATERIALS. 
No.  1020. 

12"  HT 

^"•^  »;. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  iHd.. 

ElofnitoD  »," 
p.r"ch.    "^ 

o'*"*-        0 

■  ioODSm 

!  000017 
.OOIOM 
.001210 

! 0019X3 

.001317 

^OOltOO 
.001*50 

.001107 
.0014R3 

!  001000 

!  001000 

'.oovm 

.0U51S.1 
.OHSKll 

:007B17 

!0  06B3 
.0  2MT 
.0  3«3 

.ooaaa 

.oimm 
.oaooKi 

.021007 
.OWMI 

'.aariM 

.032000 
.OMOOO 
,0.107 

.ima 

-WKI 

:mi7 

,OTSO 
,1000 

-A- 

Inch. 

MMIIT 
0110133 
000300 

000200 
000133 
OOOJOO 
1)00017 

000034 
OODOM 
000033 

OO0U17 

ooooia 

0011067 
OOO-JOT 

oooioa 

OtKWOO 
ODIIOT 

000017 
oai3M 

00I5M 

ooiii7 

004000 

OO07 
OOOfl 
0050 

oou 

02.MI 

Inch. 

o! 

0, 

Romuki- 

ToUI. 

s!  .1(111 

10,000 
IS.OuO 

ai,iwii 

35,  (WO 
M.OM 
SS,ofl.i 
io,niHi 

*2|ooo 
43,ona 

44,  OM 

4b:*oo 

«,00n 

mIiHhi 
«,«iin 
M,OI» 
Bl,<Nkl 

63,4)00 
Si.Mu 

is 

Ml!  000 
(MI,Ulil) 
IW,  INKI 
W,1K,1I 

«tl»>0 

11 

3S 

us]  1100 
WiOOO 

Hi-oo 

IOO,'«Oll 
100,400 

l.SM 

1 

fl,7M 
0,HO 

"'so* 
I.  wo 

1 

S,OIIO 
3,^ 

Tmh) 
:i;7» 

4,  AM 
4.2M 

<.soo 

S:S 

eiftoii 

;:S 

11 

■ii'.b'ia 
■si.uiii 

S.Z 

aspioo 

il.a. 

Iniliol  loMl. 
EliiBtii^  limit. 

TouilflRlnnEtli. 

0.' 

.000033 

.000033 

.001S33 

.003200 

.00M17 

.i»a3*t 



General  rammarji. 


Tnniilla  ■treaKlh  p«r  aqiiare  inob  of  oriiiiiBl  twcllon 

Klutic  llmil  per  sqnBreiucb  ol  oriEliiHl  socllon 

ElunjcdJoD  per  iiicli>n«rruptare 

KkmeaUoD  per  Inch  nndur  alnln  nt  eUatic  limit 

Ht^ilacilub  ui  dluDotor  at  point  of  rnpture...... .......... 

Raliictiaa  in  Bma  after  raptuni,  per  c«ntnin  of  arl|;ln«l  M> 

ChamDttir  of  broken  atir^G« 

EkmgaUoaoriiwbaaGlJiuiii .^^....... 


er:  RTiuiilarat  olnanfemicc 
".28*,  ".aa,  ".IS,  -.11.  -.11.  ".09 


Te^T'i^Pt^^ 


■4-j 

-2*    jfc^,    ^feij*  ^'w*^  ci/^eT'  ^i^rAf^rj^tJ^t^ 
C     ^TtS^        „  -  „ 


H  Ex  ^/    49  2 


TESTS    OP   lUON,    STEEL,    AND    OTHER    MATERIALS.  1127 

No.  1023. 

w    I  ^   12H&T 

Harks.      x 

No.  1 

Diameter^  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total 


Powidf. 
250 
1.250 
2,500 
3,750 
5^000 
6.250 
7.500 
8.750 
10,000 
11.250 
12,500 
12,750 
13,000 
13.250 
13,500 
13.750 
14.000 
14.250 
14,500 
14.750 
15.000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19.000 
19.500 
20.000 
20.500 
21,000 
21,500 
23.000 
22,500 
2,000 
23,500 
24,000 
24,100 


Per  saaare 
iocn. 


PoundB. 
1,000 
5,000 
10,000 
15.000 
20.000 
25,000 
30,000 
35.000 
40.000 
45.000 
50.000 
51.000 
.52.000 
53,000 
54.000 
55,000 
66,000 
57.000 
58.000 
59.000 
60.000 
62.000 
64,000 
66,000 
6K,000 
70,000 
72,000 
74.000 
76,000 
78.000 
80.000 
82.000 
S4.000 
86.000 
88,000 
OO.OOO 
02.000 
M.OOO 
96,000 
96.400 


EloBeation 
por  uicb. 


Inch. 
0. 

.000167 
.000333 
.000500 
.000667 
.000867 
.001033 
.001200 
.001367 
.001533 
.001700 
.001733 
.001767 
.001867 
.003833 
.000333 
.009667 
.010333 
.010667 
.011233 
.011983 
.013433 
. 015100 
.017000 
.010167 
.021667 
.024233 
.026667 
.028833 
.032167 
.035267 
.039100 
.043333 
.048433 
.054667 
. 062167 
.0733 
.0033 
.1267 
.1500 


SnocesBive 

elongatU>n 

per  inoh. 


Inch, 
0. 

.000167 
.000166 
.000167 
.000167 
.000200 
.000166 
.000167 
.000167 
.000166 
.000167 
.000033 
.000034 
.000100 
.001466 
.006000 
.000334 
.000666 
.000334 
.000566 
.000700 
.001500 
.001667 
.001900 
.002167 
.002500 
.002566 
.002434 
.002266 
.003234 
.003100 
.003833 
.004233 
.005100 
.000234 
.007500 
.011133 
.0200 
.  0334 

.  02;j:i 


PerroaDcnt 
set. 


Snecessive 

permanent 

set. 


Itich. 
0. 
0. 
0. 

a 

o. 

.000038 
.000033 
.000033 
.000067 
.000100 
.000133 


.007000 


.009433 


Inch. 


0. 


.000033 

0. 

0. 
.000034 
.000033 
.000033 


.006867 


lU^marka. 


Initial  load. 


Elastic  limit. 


.002433 


Tcnsilo  strength. 


General  summary. 

^ouile  strength  per  sqaare  inch  of  original  section ponnda..      06.400 

^tie  limit  per  aqoare  inch  of  original  section. do . . .      52,  OOO 

^Sation  perinco  after  rapture inch..      0.2033 

^ffUion  per  inch  under  strain  at  elastic  limit do...    .001767 

J«^iictiflo  in  diameter  at  point  of  rupture > do. . .  .124 

^QetioD  in  are*  after  rupture,  per  centum  of  original  section 39.2 

^ontioa  of  mpture 1".2  from  neck 

^junctor  of  broken  surface silky 

^•ottgiUon  of  inch  sections ".26*.  ".24/'.n 


1128         TKSTS    OF    UiOS,    STKKL,    AND    OTUEU    MATERIALS. 

No.   1021. 

I'J"  II  iV  T 

Marks,        t 

'        No.  2 

DiiiinoUT,  ".r>(>4. 

Hoctional  ai^Mi,  .25  squure  inch. 


Ap))U«Ml  UmtU. 


Toinl 


'.>:.o 
\  \  .  :m> 


\1 


'  •  AV 

-  •■,  -V 

;•  »/ 

f   .  'vV 


,  Klonj^iUion 


oil. 


in 


.\  (HH> 
10.  (VH> 

:5  \  iSH> 

i:.  «^*«> 
IN  »>» 

\V   AV 

>:'  «^v 

\V  A\* 

♦ly  aV 

^..  '•■' 


/ti.A. 


0. 


(HM:i:i:J 

iHM.V<7 

»^ : .  .^" : 

?         •         ^ 

K  -  •■^►".■: 

f  '•  X 


Su«'C(v*sivo 

elongation 

{XM-  iutii. 


Inch. 


0. 


.iHMir.7 
.  otK'ir.T 

.  i'*^!^  v;4 

.  A»  »\v; 

A>:'.»v 

A,  •!•<'>*>; 

.%•  •..»  O 

,> .::  o 

.»       'O 


.'V. 

(» 
t  f.' 


Porni.inont 


Inch. 


Sncooss'n  «> 
]H>nnnnen( 


npmarlvH. 


Inch. 


Initial  loatl. 


(VitOi^-i;; 


.  0CK.41.: 


0. 


.  tMlOlVl  I 


Elisii«  liuiir. 


.iV47«T 


«>M:t^> 


<v^:w7 


^•'I'Tfk* 


>:;♦%: 


^•^*^«f 


T-crjs.>-  ^cTY'T rii»- 


/"m.-^'tf     <tn,nitr't. 


.■S.>i,^S."V  ^>i>».X.^ 


'' '   ■>.    ."        •  \s      >»     *»  -     •     i»     t,-x  .(••    i.".        ♦x  '.      ,-    v»      4it      r»     -V      ^  ;».>:»     >*v;\i\J 

'  TV.       «   »>        »  t    •»     . .  - 

V^M.v-»--  >*.    ••V     »»S'-i     >«.VV,  >-.«»■«.  ^^  ,  _^-, 


"11'-  •«*    s*"   €«--i  -    ; 


-  -    .I"    - 
<    Sl»»'      IT    ',  ' 


TESTS    OF    IKON,    STEKL,  AND    OTHER    MaTEIUALS. 


1129 


No.  1025. 


12"  n  t  T 
Marks,      ^t 

Diameter,  ''.564. 

ScctioDal  area,  .25  square  inch. 


Applied  loatlf). 


Total,    il'crwinai^ 
iiu-li. 


Pounds. 
l.'JSO 

u.  m 

;i,750 
5,()00 

i,m 

lO.OOiJ 

H,250 

,    ".500 

;   '1.7.10 

J -',000 

':J.5oo 

'  i3.0OO 
'3.2SO 
R5<K) 
'3.7rK) 

1^. '250 
U,  5IM) 

'5,0<J0 
15.  0<  .1) 

ic.  r^) 

17,  OtiO 

17.  ritK) 
I'J,  ooo 

I'J,  5<H) 

X  rrfj.1 

'21,000 
•21,  50<» 

■r2,ftw) 
•.'!,r)Oo 


Ponndg. 
l.OUO 
5.000 
10.  000 
15.000 
♦  20,  000 
25, 000 
30,000 
35,000 
40.000 
45.0IK) 
46,  04K) 
47.000 
48,000 
49,000 
&0.000 
51.000 
52,  000 
53,000 
54,000 
55,000 
56.000 
57,000 
58,000 
50,  000 
6'),  000 
02,000 
04,000 
Mi,  000 
08,000 
70.  000 
72,000 
74,  WH) 
76,000 
7«,0O0 
8J>,  000 
82,  000 
84,000 
86,000 
88,000 
90,000 
02,000 
92,800 


£lon;:ation 
per  inch. 


Inch. 

0. 
.000167 
.000300 
.  0<N>500 
.000667 
.000831 
.001000 
.001167 
.  001400 
.00|<4)0 
. 001633 
.001667 
.001733 
.001867 
.  0(»7H33 
.0(18167 
.008067 
.009000 
.009933 
.  010700 
.011667 
.  012:J67 
. 013267 
.014033 
.015:»67 
.017167 
.019000 
. 021667 
.024067 
. 026732 
. 029667 
.  032700 
.  03(»33:i 
.  04004  0 
.0447(10 
.  O.'iOOOO 
.  057000 
.  0«4<>67 
.  07«k{:U 
.0967 
.1200 
.1500 


Sucrcsftive 

oluntiatioii 

per  iucli. 


Inch. 


0. 


. 000167 
.  OiK)133 
. 000200 
.000167 
.000166 
.000167 
.000167 
.  00(n>33 
.000200 
.000033 
.  (HX)034 
.  000066 
.0«MH34 
.  00.''>0(MJ 
. 000334 
.  O00.'>00 
.  0003:{3 
.000933 
. 000767 

.oooarz 

.000700 
.000900 
.  0<K)706 
.  001334 
.001800 
. 001833 
.  0O26(a 
.002400 
. 002666 
. 00J934 
.  003033 

.oo:u»3 

.  003067 
.  004700 
.  00.5:{(K) 
.  U07(HN) 
. 007067 
.011066 
.  OL'O.'JO? 
.  0233 
.0300 


IVim.'inrnt 
s.r. 

Inrh. 

0. 

0. 

0. 

0. 

(». 

0. 
.000033 
.  0mN)33 

.  (H)oo«;7 

.Siirr«\H«ivo 
I>ciiiiaii(*iit 

Inch. 
0. 

RciimrlkH. 
Initial  lond. 

\ 

.  0(H)U33 
0. 

.000034 
0. 

. 

KlnMw  limit.             • 

.  0057«I7 

.  005700 

• 

.008367 

.  002000 

.012700 

.  004333 

1 

1 

' 

Tcn.silo  8trefij;th. 

♦ 

General  summary. 

^^l"  8trenj:th  per  nquarc  inch  of  orir;iDal  section ponndA 

™«»t]«!lin,iip^PgQ,„jj.„  inch  .of  ori;jiuai  Hoction do. 

K on;P»lioo  p^r  inch  aftor  ru pt mv inch 

|;''»nwJion  |N>r  inch  iiudc^r  Htraiii  at  elastic  limit do. 

j|Wiu-tion  ill  diam<'t4?r  at  i»oint  of  riiptrue do 

•^lut'lion  in  .-ima  Aflor  rajitoro,  {mm-  cnntiini  of  ori^iiinl  Mortion 

Jl'^'twi) „f  mptiin^ l  iiH  h  from  n. id 


l.^..  »        ■••I'nim.-.-  .  -  .-  .  - 

Er^ron,roken«iirf;iro 


.15, 


92,800 

48,000 

l>.  2200 

0017X3 

.134 

41.0 

lit'  of  .mem 

.Milky 

35'.  "16 


It 


1130        TESTS   OP   lEON,    STEEL,    AND   OTHER   MATERIALS. 

No.  549, 

.^      ,        12"H&T 

Siarks.    „  t 

'     Ko.  4 

Length,  &'. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 


Applied  loads. 

Compres* 

aioD  per 

Jdoo. 

SocoeMive 

compree- 

aion  per 

inch. 

PermuieBt 
set 

Saccessive 

permanent 

set 

ToUL 

Per  M  uare 
inch. 

Bemarks. 

PwindM. 
500 
2,500 
6,000 
7,500 
10.000 
12,500 
15.000 
17,600 
20.000 
22,500 
25,000 
25>)0 
26,000 
26,600 
27.000 
27,500 
28,000 
28,500 
29,000 
20,500 
30,000 
44,850 

Poundt, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
.30,000 
35,000 
40.000 
45,000 
50.000 
51.000 
62,000 
63,000 
64,000 
65,000 
56,000 
67,000 
68,000 
69,000 
60,000 
89,700 

Inch. 
0. 

.000160 
.000300 
.000450 
.000650 
.000800 
.000950 
.001100 
.001300 
.001400 
.001700 
.001760 
.005400 
.006400 
.007450 
.008350 
.009000 
.009500 
.010400 
.011000 
.011500 

Inch. 
0. 

.000150 
.000150 
.000150 
.000200 
.000150 
.000150 
.000150 
.000200 
.000100 
.000300 
.000050 
.003650 
.001000 
.001050 
.000900 
.000650 
.000500 
.000900 
.000600 
.000500 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000050 
.000050 
.000100 

Inch, 
0. 

Initial  load. 

'".ooooib" 

0. 
.    .000050 

Elastic  limit 

.006200 

.006100 

.009250 

.003050 

Ultimate  8troof;th. 

General  summary. 

Elastic  limit  per  square  indi  of  oiiginal  section pounds. . 

Compression  per  inch  under  stress  at  elastic  limit ...inch.. 

Ultimate  strength  per  square  inch  of  original  section .' pounds . . 

Manner  of  failure triple 


TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.        1131 

No.  550. 

„     ,       12"  H  &  T 

Marks,       x 

'      No.5 

Length,  &'. 

Diameter,  ^'.798. 

Sectional  area,  .50  sqaare  inch. 


Applied  loads. 

Compres- 

aion  per 

inch. 

SaoeessiTA 

comprea- 

aion  per 

incb. 

Permaaent 
aet 

Snoceaaive 

permanent 

aet 

Remarka. 
Initial  load. 

Elaatic  limit. 
Ultimate  atrength. 

Total 

Per  Maare 
incn. 

Paimdi. 
500 
2,500 
5,000 
7,500 
10,100 
12,500 
15,  COO 
17,500 
20.000 
22.500 
23.000 
23.^10 
24,  COO 
24.500 
25.000 
25. :« 
20.000 
28.500 
27,000 
27,500 
28.000 
28,500 
29,000 
29. 500 
»,MH) 
42,280 

PowndB. 
1,000 
5,000 
10.000 
15.000 
20,000 
25,000 
30,000 
35,000 
40,000 
45.000 
46.000 
47.000 
48,000 
49.000 
50.000 
51.000 
51,000 
53,000 
54,000 
.^5,000 
56.000 
57,000 
58.000 
50,000 
60,000 
84,560 

Inch. 
0. 

.000100 
.000200 

.ooauo 

.000500 
.000650 
.000850 
.001000 
.001200 
.001350 
.001400 
.001600 
.004600 
.005600 
.006100 
.006700 
.007150 
.007650 
.008300 
.000150 
.000800 
.010400 
.011250 
.011850 
.012700 

Inch. 
0. 

.000100 
.000100 
.000150 
.000150 
.000150 
.000200 
.000160 
.000200 
.000150 
.000050 
.000200 
.003000 
.001000 
.000500 
.000600 
,000450 
.000500 
.000650 
.000850 
.000650 
.000600 
.000850 
.000600 
.000850 

Inch. 
0. 
0. 
0. 
0. 

0.  • 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

.004350 

.004350 

.007150 

.002S00 

.010400 

.003250 

General  iummary. 

HMie  limit  per  aqnaro  inch  of  original  tection ponnilH..        46,000 

J^w>prft«ion  per  iurh  under  streiui  at  elaatic  limit inch..    0.001400 

J^'umale  Mivngl  li  per  aqnare  inch  of  orig^al  section poiiiidit . .        84, 560 

**"«' of  failure triple  flexure 


llo2         TESTS    OK    IRON,    STEEL,    AND    OTHER    MATERIALS; 

No.  551. 

^,      ,        12"H&T 

Marks,       t 

/       No.  6 

LengtL,  5''. 

Diameter,  ''.798. 

ScctioDal  area,  .50  square  inch. 


Applied  load  A. 

Compreii- 

Hion  n«r 

inch. 

Snwofiftive 

compren- 

HioD  i>or 

iucli. 

Pornmnrnt 
set. 

Inch. 
0. 
0. 
0. 
0. 
•0. 
0. 
0. 

0. 

,000050 

.000100 

S4l0C08ftiV0 

poriuauent 
Hot. 

Inch. 
0. 

Iwciuarks 

Total. 

PonndH. 
.500 
2,  r.00 

5.  000 
7,500 
10.  (H>0 
12,-500 
15.  000 
17.500 
20.  oOO 
22.  .500 
2:1.  000 
2:1.  500 
24,  WM) 

24,  500 

25.  000 
25.  .500 

20.  noo 

20.  500 
27.  000 
27.  .500 
2S.  000 
2H.  500 
21),  000 
19  'MO 

:iO.  000 
42,  a20 

Pcrsqaaro 
inch. 

Pmindi. 
1,000 
5.000 
10. 000 
1.5.000 
20,000 
25.  000 

:{o,  000 
:j5,  (hk) 

4(».  0(K» 
4.5,000 
40,000 
47,  000 
4«.  0(»0 

49.  000 

50.  000 
51,0(M) 
52,  0<K) 
5:1,  000 

54,  000 

55,  000 
WJ,  000 
57,000 
5H,  000 
59,  000 
00,  000 
84,610 

Inch. 
0. 
.000100 
.  000250 
.000100 
.  000550 
. 000750 
.  000!H>0 
.001150 
.001200 
. 00154  M) 
.04)1000 
.  4M)4&:,0 
.000100 

.  o<)4i:ioo 

. OOOHOO 
. 007250 
. 007750 
.008100 
.  00904)0 
.  009750 
.OIOJ.'.O 
.OIO!K)0 

.oiir.'io 

.0124.'^ 
.01.1150 

Inch. 
0. 

.000100 
.000150 
.0001.50 

.04)0  mo 

.  4)0024  M) 
.004  1.50 
.  4K)02.".4) 
.  0000.'.4) 
.  (NiO:U)0 
.04)0100 

.  4>o:{;;50 
.0011.50 
.004)  .00 

.  ooo:.04) 

. 000450 
.  000.'.00 
.  000054) 
.  04)04i4)4) 
.  04)0750 
.  000504) 
.  OOOC54) 
.000750 
.  000800 
.000700 

Initial  load. 
Elastic  limit. 

Ultimate  strength. 

• 

*'.  000050" 
.  oooo.>o 

.005100 

.005000 

•  ••           •■•••• 

.007750 

"".6026.50" 

i  ' 

.011000 

.003250 

General  summary, 

KL-VHtic  limit  p<^r  sqnaro  inch  of  original  section poirads..        46,000 

('oiiiprcHHion  per  inch  iind«'r  HtnuM  at  eioAtic  limit inch..    Ol  OOICOO 

Ultiniato  strenjith  por  H(|uar»  inch  ororigiual  sei'.tion ^ poandn..        K4. 640 

Planner  of  failure ........triple  tiexuce 
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l!^o.  552. 

,.     ,       12"  H  &  T 

Marks,       t 

'       No.  7 

Length,  3".22. 

Diameter,  ''.798. 

Sectioual  area,  .50  square  inch. 


Applied  lo.id8. 


Total 


PouiuU. 
2.500 

r>,  (lOo 

7.500 
lo.uuu 
VI,  m 

J  5,  OiK) 
)7,.-|00 
•Jo.uoo 

t>,  fiOO 

•21  000 

Ti,  500 

21,000 

24,  ».0 

2.1.000 

2.-.,  .'HJO 

2»^  WMj 

JG.  .'00 

-T,  (JOO 

27.  500 

28.000 

28,500 

'19.  0«N) 

2:».  ifOii 
:ft),  \.m 
C*.  ouu 


Per  square 
incli. 


Pound*. 
1.000 
.5,  000 
10.000 
15.  000 
20, 000 
25,  000 
30,000 
35,  000 
40,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,  000 
.•"WJ,  000 
.54.000 
65.000 
56.000 
57,  000 
58,000 
59,000 
GO  000 
130.000 


Corapn^s- 

sion  per 

inch. 

SucwsHive 

compreH- 

sioii  per 

iucU. 

Pcrinrtneut 

80t. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

ShccomIvo 
pcrinaiient 

80t. 

Inch. 
0. 

Keiuurkt). 

Inch. 
0. 
.  0001.50 
.OOOHOO 
.0004.50 
.000600 
.000750 
. 000900 
.0011.50 
.001200 
.001350 
.001450 
.  001450 
.001500 
.  001500 
.001550 

Inch. 
0. 

.0001.^0 
.000150 
.0001.50 
.0001.50 
.  0001.50 
.  0001.50 
.  0002.50 
.  0000.50 
.000150 
.000100 

0. 
.000050 

0. 
.0000.50 
.  004450 
.000050 
.  000500 
*.  000600 
.000700 
.000500 
.000600 
.01W650 
.00070*) 
.000800 

Initial  load. 

0. 

Elastic  limi^ 

.000000 

.006050 

. 007450 
.008050 
.0087,50 
. 009250 
. 000850 
.010500 
.011200 
.012000 

.000650 

.006050 

.010150 

.003500 

Total  loarl  anplifid. 
Caused  tripln  flexure 
and  shortoued  speci- 
men 1".22. 
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No.  653. 

Mark8/2''H&T 

No.  8 

Length,  3^^22. 

Diameter,  ^'.798. 

Sectional  area,  .50  square  inch. 


Applied  loads. 

Compres- 
sion per 
iocn. 

Successire 
compres- 
sion per 
incb. 

Permanent 
set. 

Successive 

permanent 

set. 

TotoL 

Per  sqaare 
incb. 

Remarks. 

Pounds. 
500 
2.500 
5,000 
7,500 
10,000 
12,500 
15,000 
17.500 
20,000 
22,500 
23,000 
23.500 
24.000 
24.500 
25,000 
25,500 
26.000 
26.500 
27,000 
27.600 
28.000 
28.500 
29.000 
29,500 
30.000 
65,000 

« 
Pounds. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,0fO 
35,000 
40,000 
45.000 
46.000 
47,000 
48,000 
49,000 
60,000 
51,000 
5-2,000 
53.000 
51,000 
55.  POO 
56.000 
57,000 
58.000 
59.000 
60,000 
130,000 

Inch. 
0. 
.000100 
.0002  0 
.000400 
.000550 
.000700 
.000850 
.001150 
.001250 
.001500 
.001550 
.001600 
.001700 
.001750 
.001850 
.005750 
.006550 
.007300 
.007800 
.008750 
.009300 
.009800 
.010700 
.011250 
.013150 

Inch. 
0. 

.000100 
.000150 
.000150 
.000150 
.000150 
.000150 
.000300 
.000100 
.000250 
.000050 
.000050 
.000100 
.000050 
.000100 
.003900 
.000800 
.000750 
.000500 
.000950 
.000550 
.000500 
.000900 
.000550 
.000900 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

.000050 

.000050 

Elastic  limit 

• 

.007000 

.000050 

.000700* 

.002700 

Total  load  applied. 
Caused    triple    fle 

and  sbortened  s 

men  1".32. 



Ibd^ye^K^M 


r___- 

t5    Ore^z^^tatZ  -^e^s^r-Tin^  Zet^ye Aotyp^^^ 
JS    ^ty?-   S^iS^  yt^K^  et^jer-  xt/t^4^e5»2>t^ 
C   ^yz4^      .  .  ., 
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No.  1023. 

w    1       12  H  &  T 

Marks,      t 

No.  1 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


POMldf. 

250 
1,250 
2,500 
3,750 
5^000 
6.250 
7.500 
8,750 
10,000 
11.250 
12.f>00 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14.250 
14,500 
14,750 
15,000 
15.500 
16.000 
](i.500 
17.000 
17,500 
18,000 
18.500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22.500 
3,000 
23,500 
24,000 
24,100 


Elon^^ation 

Per  square     Pormch. 
inch. 


PoundM. 
1.000 
5.000 
10.000 
15,000 
20.000 
25,000 
30.000 
35.000 
40,000 
45.000 
50.000 
51,000 
52,000 
53.000 
54,000 
55.000 
6(1.000 
57.000 
58.000 
59.000 
60.000 
62,000 
64.000 
06.000 
68,000 
70,000 
72.000 
7i.0OO 
76.000 
78»000 
80,000 
82,000 
84,000 
86.000 
88,000 
90.000 
92,000 
94,000 
96.000 
06,400 


Inch, 
0. 

.000167 
.000333 
.000500 
.000667 
.000867 
.001033 
.001200 
. 001367 
.001533 
.001700 
.001733 
.001767 
.001867 
.003333 
.009333 
.009667 
.010333 
.010667 
.011233 
.011933 
.013438 
.  015100 
.017000 
.019167 
.021667 
.024233 
.026667 
.028933 
.032167 
.035267 
.039100 
.043333 
.048433 
.054667 
.062167 
.0733 
.0933 
.1267 
.1500 


Snooemive 

eloDf^tion 

per  inch. 


Inch, 
0. 

.000167 

.000166 

.000167 

.000167 

.000200 

.000166 

.000167 

.000167 

.000166 

.000167 

.000033 

.000034 

.000100 

.001466 

.006000 

.000334 

.000666 

.000334 

.000566 

.000700 

.001500 

.001667 

.001900 

.002167 

.002500 

.002566 

.002434 

.002266 

.003234 

.003100 

.003833 

.0042.33 

.005100 

.006234 

.007500 

.011133 

.0300 

.0334 

.023:t 


Permanent 
set. 


Inch. 
0. 
0. 
0. 

a 

0. 
.000033 
.000033 
.000033 
.000067 
.000100 
.000183 


.007000 


.000433 


Sncceasivo 

permanent 

set. 


Inch. 


.000033 

0. 

0. 

.000034 
.000033 
.000033 


006867 


002433 


I^marka. 


Initial  load. 


Elaatin  limit. 


Tensile  strength. 


General  summary. 

P^  — 1e itrenj^th  per  sqnare  inch  of  original  ne<3tion pounds..      96,400 

^'I'tio  limit  per  sqa»re  inch  of  original  section do. . .      52, 000 

J^lEUion  per  inch  »fterruptare inch..      0.2033 

5^Ption  per  inch  under  strain  at  elastic  limit do...    .001767 

J2''*tion  in  diameter  at  point  of  riiptaro > do. . .         .124 

^Qctioo in  area  after  rapture,  per  centnm  of  original  section 39.2 

fj'^n  of  rupture - 1".2  from  necic 

S?*^ter  of  broken  snrfaoe silky 

of  inch  sections ".26*,  ".24,  ".11 
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No.   1021. 

12"  n  &  T 
Marks,       t 

'        No.  2 

Diameter,  ".504. 

Sectional  area,  .25  8(iuare  inch. 


Applied  loads. 

Elonj;ation 
per  iuch. 

Jrwh. 

Saccoasivo 

Total. 

Per  nnitaro 
inch. 

elongation 
per  incli. 

Poiinds. 

Poiiiulg. 

fnch. 

2r)0 

1,000 

0. 

0. 

1,2.'»0 

5,000 

. 000167 

.000107 

2,5(>0 

10,000 

. 000333 

.000106 

3,7.50 

15,  000 

. 000500 

.000167 

5, 000 

20, 000 

.000067 

.000167 

(\,  UTH) 

25, 000 

.  0008.33 

.  000166 

7,  .100 

30, 000 

.  001033 

.  OOOJOO 

8,750 

35,  000 

.001167 

.000134 

10,000 

40,  000 

.(K)  13.^3 

.000106 

11,250 

45, 000 

.001.133 

. 000200 

11,. ^.00 

40,  000 

.001.167 

.  (K>oo:w 

11,750 

47,  000 

.001600 

.  01)0033 

12,  (KM) 

48,  000 

.001633 

. 000033 

12,2.10 

49,  000 

. 003667 

.  002034 

12,500 

.10,  000 

.006767 

.003100 

12,  750 

51,  000* 

.007100 

.ooo:w3 

1.3,  000 

52,  000 

.007600 

.000500 

13,  2r.o 

.13,  000 

.  008100 

. 000500 

1.3.  500 

54,000 

.  009200 

.  001100 

1.3,  750 

55,000 

.009767 

. 000567 

14,000 

56,000 

.010667 

.(K)0900 

14,2:>0 

57, 000 

.011367 

.000700 

14,500 

.18,000 

. 012233 

.000866 

14,7r.O 

59, 000 

.013067 

. 000834 

i:>,ooo 

fiO,  000 

.013967 

.000900 

1ft,  5(M) 

62,  000 

.0157:« 

.001766 

1G,000 

64,000 

.017833 

. 002100 

10.500 

60, 000 

. 020033 

.  0022<K) 

17,000 

68,000 

.022687 

. C02634 

17,. KM) 

70,  000 

.  02.1067 

.002400 

18,  000 

72.  (K)0 

.  027.133 

.  002466 

IH.  .100 

74,  000 

. 030433 

.002900 

19,  (MID 

70,  COO 

. 033733 

. 003300 

10.500 

7H,  000 

.  037400 

. 003667 

20,  000 

80,  000 

.041867 

.  004467 

20,  .100 

82,  000 

. 047067 

. 005200 

21,  000 

W,000 

. 052667 

.005600 

21,500 

86,000 

.  059:i00 

.  OOOOIW 

22,  000 

88,000 

.0700 

.  0107 

22.  500 

90, 000 

.  0867 

.0167 

22,  950 

91,8U0 

Pormanont 
set. 


Siicoosaivr 
|tonii.iiiont 


JJoinarks. 


Inch. 


0. 


0000.33 
0<M)0:i3 
001K)67 


004767 


007467 


011467 


Inch.        , 
0.  ]  Initi.il  \o{u\. 


0. 


oooo:!3 

000031 


001700 


002700 


004000 


EInstio  iiiuit. 


Tonsilo  Htrongth. 


General  summarif. 

Snooi fie  gravity 

IianluoKH 

TonsiN*  Htrciigth  per  flqiiare  inch  of  oni;inal  si'ction ]K>undA.. 

Kla8ti<^  limit  per  Htinaro  inch  ofoiiiiinal  nuctiou ^ ...do. .. 

Klongation  per  inch  after  rnptnro inch.. 

Elongation  |>er  inch  nndor  strain  at  cla.stic  limit do. .. 

lUMluction  in  diameter  at  point  of  rnptnrn do. .. 

K«Hlnction  in  anyi  aft^r  rupture,  per  centum  of  original  Roction .  - 

PoBition  of  rupture j)  Inch  from  middle 

Oharact^rof  hroken  Hurface granular;  fractunvl  .it  <lefoctivi^  npot  in  tl 

BloDgatioa  of  inch  aoctiouii ".  lo,  "  J 
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No.  1025. 


12"  H  t  T 


Marks,       t 

Diameter,  ".5G4. 

ScctioDal  area,  .25  Siiiiaro  incli. 


Applied  loads. 


Total.    Il'^r^njiare 


Pounds. 
l/.»50 

2,r)00 
:i,750 
5.000 

«,750 
lO.OOJ 
11.250 
U,.<iOO 
11.7.V) 

i;ooo 

12,250 

1;5oo 

12,750 

13.000 

13,250 

I   13,.<iO0 

I  I3,7r4) 

I  14,000 
H.250 
U,500 
H.750 
15,000 
15,V)0 
I6.(K,0 
16.  r^i 
17, 0<;0 
17.500 
1)1  (MM) 
Kf^JO 
I'J.OOO 
19,5«0 
'J),  (100 

21,000 

2i.:<i.. 


Pounds. 
1,01)0 
5.000 
10.000 
15,000 
*  20, 000 
25,000 
30,000 
35,000 
40.000 
Aft,  0<)0 
46,000 
47.000 
48,000 
49.000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
58,000 
57. (KM) 
5K.000 
.VJ,  OCO 

m,  000 . 

02,  WH) 
W,  <H)0 
00.000 
G8.  000 
70,000 
72,  000 
74,000 
70,000 
7H,0O0 
80,000 
W,  000 
84,000 
A6,000 
>«,000 
90,000 
92,000 
92,800 


Elonpition 
por luch. 


Inch. 
0. 
.000107 
.000300 
.  (H)0500 
.000607 
. 000831 
.  001000 
.001107 

.0014m) 

.00i(>00 
.  001633 
.001067 
.001733 
.001K67 
.  007K33 
.008107 
.008667 
.009000 
.009033 
. 010700 
.011667 
.  012:MJ7 
.  013267 

.oi4o:t:t 

.  015;«67 
.017167 
.019000 
.  021W57 
. 024067 
. 026732 
. 029667 
.  032700 

.  03a3;t:{ 

.  04001  0 
.0447(10 
.  O.'iOOOO 
. 057000 
.  06Mi07 
.  07«»;i3.3 
.0907 
.  1200 
.1500 


Succoiwive 

clun^atiou 

per  inch. 


Inch. 
0. 
.  000167 
.0«)0133 
. 000200 
.000107 
.000160 
.000167 
.000167 
. 000233 
.000200 
.000033 
. 000034 
.OOOW'iO 
.000134 
.  00.''>006 

.  0003:14 

.000500 

.  ooo3:i3 

.0009r{3 
.000767 
.0009<r7 
.000700 
.000900 
.000766 
.0013.34 
.001800 
.  00183:1 
.  00-26<»7 
.002-400 
. 002066 
.  00.'934 

.  oo3o:i:{ 

.00.J633 
.  003007 
.  004700 
.  00.'i3()0 
.  007(HN) 
. 007007 
.011006 
.  020:{67 
.  0233 

.o:h)0 


IVrmnnrnt 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 

.  oo<M)3:t 
.  0(M)007 
.  «N»oo(;7 

Snrcr'.'*«ivo 
prrill.ltKMlt 

""'■ 

Inch. 
0. 

IvcinarikH. 

Initial  lond.                         | 

1 

..   . 

.  0IH)0:{3 
0. 

.  oooo:'4 

0. 

KliintK-  limit             • 

• 

.  00.'i707 

.  00.">700 

.008367 

. 002000 

.012700 

.  0043:{3 

, 

1 

TcnHilo  .streu^tli. 

.......  .aft  ..  . 

T««ile 


General  summary. 


KUirf'    ■"'"^^  per  aquaro  inch  of  original  hoc 
J^«ic limit  p«»r  iwiiiHrH  inch  pf  «rijjiu»i  "f't^tion 


section ponndfl 


Kloni 


do. 


j^«n«aUoD  per  inch  aft^r  rnptni-o inch 

j/'J^Wtjon  ptT  inch  iiude.r  Htmin  at  elliptic  limit do. 

I*j"*'**  '"  dianief4?r  at  i»oiiit  of  rnptine i!o 

J^i'ieljon  in  .irea  after  roptnro,  per  e«^ntnm  of  original  .sect  ion 

,7'l;«Dornii,tun. *. liiul 

lfr*^'«'rof|,mken  »nrf:uo  

•'"^nwiioD  of  inch  sccIiodh ^ ".15, 


92,800 
4H,  000 
0. 2200 
001733 
.134 

41.1) 

I  fioiii  n.iililN*  of  stem 

wilky 

".35*,  "16 
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No.  549, 

12"  H  A  T 

Sf arks,    „  t 

^     No.  4 

Lengthy  &'. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 


Applied  loads. 

Comprea- 

aion  per 

inon. 

SacceAnive 

comprea* 

aion  per 

inch. 

Permanent 
set 

• 

Socceaaive 

permanent 

aet 

Total. 

Persaoare 
inch. 

Bemarka. 

Pounds. 
500 
2,500 
6,000 
7,500 
10.000 
12.500 
15.000 
17,600 
20.000 
22,500 
25,000 
25,^00 
26.000 
26,500 
27.000 
27.500 
28.000 
28.500 
29,000 
29,500 
30,000 
44,850 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 

3.^oo^ 

40,000 
45,000 
50,000 
51,000 
52.000 
53.000 
64.000 
55.000 
56,000 
67,000 
58,000 
69.000 
60,000 
89,700 

Inch. 
0. 

.000150 
.000300 
.000450 
.000650 
.000800 
.000950 
.001100 
.001300 
.001400 
.001700 
.001750 
.006400 
.006400 
.007450 
.008350 
.009000 
.009500 
.010400 
.011000 
.011500 

Inch. 
0. 

.000150 
.000150 
.000150 
.000200 
.000160 
.000150 
.000150 
.000200 
.000100 
.000300 
.000050 
.003650 
.001000 
.001050 
.000900 
.000650 
.000500 
.000900 
.OOOGOO 
.000500 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000050 
.000050 
.000100 

Inch, 
0. 

Initial  load. 

, 

••••••■••••• 

"".'ooooso* 

0. 
.    .000030 

Elastic  limit. 

.006200 

.006100 

.009250 

.003050 

Ultimate  atrcngth. 

General  summary, 

Elaatic  limit  per  sqonre  incli  of  Oi-\fiSna\  section poanda.. 

Compreasion  per  inch  under  stress  at  elastic  limit inch.. 

Ultimate  strenstti  per  square  inch  of  original  section .' pounds.. 

MMinerof  failure triple 
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Marks, 


No.  660. 

12"  H  &  T 
T 
No.  5 

Length,  &'. 

Diameter,  ''.798. 

Sectional  area,  .60  sqaare  inch. 


Applied  loAde. 

Compres- 
sion per 
incb. 

Saoeeesive 

compree- 

sion  per 

incn. 

Permanent 
set. 

Snccessive 

permanent 

set 

Remarks. 

ToUL 

Per  eoaare 
incn. 

hvhdL 
500 
2,.'i00 
5,000 
7,500 
10.100 
12,500 
IM>00 
17,500 
20.0U0 
22.500 
23.000 
a,5n0 
24,  COO 
24.500 
25.000 
25.. '40 
28,000 
21,500 
27.000 
27,500 
2«.000 
28,5110 
»,000 
29,500 
30,(KIO 
42. 2M 

Pounds. 
1,000 
5.000 
10,000 
15.000 
20.000 
25,000 
30.000 
35.000 
40,000 
45,000 
46,000 
47.000 
48.000 
49,000 
50,000 
51,000 
51,000 
53.000 
54,000 

r*5.ooo 

56,000 
67,000 
58,000 
50,000 
60,000 
84,560 

Inch. 
0. 

.000100 
.000200 
.000350 
.000500 
.000650 
.000850 
.001000 
.001200 
.001350 
.001400 
.001600 
.004600 
.005600 
.006100 
.006700 
.007150 
.007650 
.008300 
.000150 
.000800 
.010400 
.011250 
.011850 
.012700 

Inch. 
0. 

.000100 
.000100 
.000150 
.000150 
.000150 
.000200 
.000150 
.000200 
.000150 
.000050 
.000200 
.003000 
.001000 
.000500 
.000600 
,000450 
.000500 
.000650 
.000850 
.000650 
.000600 
.000850 
.000600 
.000850 

Inch. 
0. 
0. 
0. 
0. 
0.  • 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Ultimate  strength. 

.004350 

.004350 

.007150 

.002800 

.010400 

.003250 

General  summary. 

Qitiic  limit  per  sqnare  inch  of  original  section ponmln. .        46. 000 

j^jnpreiwiou  per  iurh  under  streiw  at elaatic  limit —  inch..    0.001400 

^■nmaie  wtrfniri  h  per  sq  nsre  inch  of  original  section : piiinidA . .        84. 560 

^^"W'offtiilro   ....7 triple  flexuie 
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No.  551. 

^,      ,         12"H&T 

Marks,       t 

/       No.  6 

Lengtli,  5", 

Diameter,  ".798. 

ScctioDal  area,  .50  square  inch. 


Applied  loails. 

Compreii- 

Mion  per 

IdcIi. 

SnccoR«ive 

compreM- 

HioD  nor 

iucli. 

Perninnent 

HCt. 

Inch. 
0. 
0. 
0. 
0. 
•0. 
0. 
0. 
0. 

.  oooo.io 

.000100 

Snoceasivo 

porruauent 

Het. 

lioruarkH 

Total. 

Pcmqnaro 
inch. 

Ponndx. 
r>4»0 
2,  MU 

Poiindn. 
1,000 
5.000 
10, 000 
1.5.000 
20,000 
25.  000 

m,  (M)o 

:i5,  (HK) 
40.  000 
45,  (MrO 
40,000 
47,  000 
4K.  000 

49.  00«} 
.'iO.OOO 
f)  1.000 
52,  (MK) 
M,  000 

54,  000 

55,  000 
Mi,  000 
57.000 
58,  000 

50,  000 
00,  000 
8t,  640 

Inch. 
0. 

.000100 
.  000250 

.oootoo 

.  000.J50 
. 000750 
. 000000 
.OOII.OO 
.001200 
.001500 
.001000 

.(MM.  100 

.  oon:iuo 

.000^00 
. 007250 
, 007750 
. 0084 00 
. 009000 
.  OU97.'^.0 
.OIOJ.^.0 
.010!K)0 
.011050 
.012450 
.01:1150 

Inch. 
0. 

.000100 
.000150 
.000150 
.OOOl.'^^O 
.  «K)02(H» 

.oo<  irM 

.  0002.'.0 

.  OOOO.-rO 

.  (MiO.iOO 
.000100 

.  oo:{.',.')0 

.0011.50 
.  000 JOO 

.  ooo:.oo 

. 000450 
.  0()0.*.00 
.  000G50 
.  (M)O(iOO 
.  000750 
. 000500 
.  00OC5O 
.  000750 
. 000800 
.000700 

Inch. 
0. 

Initial  load. 
ElaAtic  limit. 

Ultimate  strength. 

• 

:>,  000 

7.  r>oo 

10,  (MID 

1 2,  Mi) 

1\  000 

17.  MO 

20,  oOO 
22.  f>00 
2:1.  000 

. 000050 

.  oooo.'iO 

2.i,  5o0 

2«,000 

•  •••••■   .•• 

24,  r»oo 

2'».  000 

2r».  r.oo 

.005100 

.005000 

2fi.  (XM) 

20.  f>00 
27.  000 
27.  500 
2H.  000 
2H.  .'VOO 
2i),  000 
•AK  r.00 
:»o.  000 
42,  ;J20 

.  007750 

.  002650 

i 

1 

.011000 

.  00:t250 

General  summary, 

EioHtic  limit  per  sqnaro  inch  of  original  section pofrada..        46,000 

('(niiproHHion  p<'r  iucli  iiiulcr  hIpohh  at  ola.stic  limit inch..     Ol  001  GOO 

Ultim:it4^  Htrt'iifrth  per  Hqnar«  inch  oforic^iual  Hoction -. poandn..         K4,  040 

Manner  of  tail uru .triple  tiexiire 
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No,  552. 


12"  H  &  T 
'       No.  7 

Length,  3".22. 

Diameter,  ".798. 

Sectioual  area,  .50  square  inch. 


Applied  Wda. 


Total 


I  Pounds. 

I     2,500 

I     5.fH10 

^     7.500 

10.  (NX) 

'  \VM 

i  I.'i.OiK) 

I  J  7.  .TOO 

I  •JO,  WW 

;  2.!.r.oo 
:';j.ooo 

I  2.1,500 
2I,<H)0 
24.  51.0 
2.\  f«K) 

•-*:>.  rHK* 
•JO.  :^w 

■J7. 00<) 
11,  5«K) 
28.  UOU 
2i8.  .'lOO 

(m.UUU 


Per  Miiarc 
incu. 


Pounds. 
l.OCJO 

n.ooo 

lO.UUO 
15,000 
20,  000 
25.  000 
30,000 

»:»,  000 

40,000 
45,  000 
46,000 
47,000 
48,000 
49,000 
50,000 

51,  000 

52.  OOO 
W,  000 
54,000 
55,  000 
5(s000 
57,000 
5H,000 
59,000 
GO  000 

130.000 


Coraprcs- 

sioD  per 

inch. 


Inch. 


0. 


.000150 
.000300 
.000450 
.000000 
.  00t>750 
.  (H 10900 
.0011.''iO 
.0<n2(H) 
.001350 
.001450 
.001450 
.OOl.'iOO 
. 001500 
.001550 
.OOCOOO 
.006950 
. 007450 
.008050 
.008750 
. 009250 
.009850 
.010500 
.011200 
.012000 


^ucco.shIvo 

conipri'8- 

sion  per 

iucb. 


Inch. 
0. 

.OOOIfiO 
.000150 
.000150 
.000150 
.000150 
.000150 
.  0002.50 
.000050 
.000150 
.000100 

0. 
.000050 

0. 
.0000.50 
.004450 
.000950 
.000500 
*  000600 
.  000700 
.  000500 
.000000 
.000650 
.000700 
.000800 


Pcrmaneut 


Successive 

pennauent 

not. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.OOGGSO 


.010150 


Inch. 


0. 


006G50 


003500 


KeiiiuikB. 


Initial  load. 


Elastic  limit 


Total  load  applied. 
Caused  triple  tlcxure 
and  sliortoued  spoci- 
men  1".22. 
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No.  553. 
Marks,  ^'V^ 

Na8 

Length,  3''.22. 

Diameter,  ".19S. 

Sectional  area,  .60  sqaare  inch. 


Applied  loada. 

Compres* 

sion  per 

iocn. 

SuccessiTe 
compres- 
sion per 
incn. 

Permanent 
set 

Successive 

permanenl 

set. 

ToUL 

Per  saaare 
inch. 

Remarks. 

Pound*. 
500 
2,500 
5,000 
7,500 
10,000 
12,500 
15,000 
17.500 
20.000 
22.500 
23,000 
23,500 
24.000 
24.500 
25,000 
25,500 
26.000 
26.500 
27.000 
27.500 
28.000 
28.500 
29.000 
29,500 
30.000 
65,000 

« 
Pound*. 
1.000 
6,000 
10.000 
15,000 
20,000 
25,000 
30.0(K) 
35,000 
40.000 
45.000 
46.000 
47,000 
48,000 
49,000 
60.000 
51,000 
6-i,000 
53.000 
54,000 
55.000 
56.000 
57,000 
58.000 
59.000 
60,000 
130,000 

Jneh. 
0. 

.000100 
.0002  0 
.000400 
.000550 
.000700 
.000850 
.001150 
.001250 
.001500 
.001550 
.001000 
.001700 
.001750 
.001850 
.005750 
.006550 
.007800 
.007800 
.008750 
.009300 
.009800 
.010700 
.011250 
.  012150 

Inch, 
0. 

.000100 
.000150 
.000150 
.000150 
.000150 
.000150 
.000300 
.000100 
.000260 
.000050 
.000050 
.000100 
.000050 
.000100 
.003900 
.000800 
.000750 
.000500 
.000950 
.000560 
.000500 
.000900 
.000550 
.000900 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

.000050 

.000050 

Elastic  limit 

• 

.007000 

.000850 

.009700 

.002700 

Totalload  applied. 
Caused    triple   fle 

and  shortened  « 

men  1".32. 
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# 

No.  1G81. 


c 


Marks,  t 

Diameter,  ".5C'4. 

Sectioual  area,  .25  square  iucli. 


Aiipliud  loads. 


Total. 


I'unntUf. 

1,250 
2,500 

5.000 

0, 250 

7,500 

8,750 

10,000 

11,250 

11,500 

11,750 

12,  000 
12, 2M 
12,500 
12,750 
13,000 
13, 2.'>0 

13,  500 

13,  7'iO 

14,  (H)0 
14,250 
14,500 
14,750 

15,  (100 
l.'»,500 
10, 000 
Hi,  f-00 
17.000 

17.  500 

18,  000 
IS,  THX) 
10.  0(»0 
10,500 
20,  000 
20.  .'iOO 
21.000 
21,000 


I*or  HO  11  arc 
iucli. 


Pound*. 
1,000 
5,000 
10,  000 
15,000 
20,000 
25,  000 
30,  000 
35,  000 
40,000 
45.000 

46,  (»00 

47,  000 

48,  000 

49,  000 
50. 000 
51,000 
52,  000 

5:1,000 

54, 000 
55,  000 

50,  000 
57,  000 
M.  000 
50,  (»00 
00,  000 
62,  000 
G4,  (M)0 
06.  000 
68,  0(10 
70,  000 
72,  (M)0 
74.000 
76,  000 
78,  000 
80,  <M)0 
82,  000 
84,000 
86,400 


Elongation 
per  inch. 


Inch. 
0. 
. 000167 
. 000333 
.0O(M67 
.  00()<KJ3 
. 000767 
. 000933 
.001100 
.001300 
.001467 
.001500 
. 001567 
.0016.33 
.001(ki7 
.  006-.'33 
. 006867 
. 007367 
.  0077.33 
.008500 
.  (HWrJOO 
.010167 
.  010633 
.011067 
.012100 
.  013233 

.  015o:j3 

.016700 
.018667 
. 020700 
.  0_'3(Mi7 
.  02r.700 
.  028:533 

.03i:;33 

.  0347:i3 
. 03SH33 
. 043233 
.048500 


Snccesslvti 

eloii^T:^  iou 

por  iucb. 


Itich. 


0. 


.000167 
.000166 

.  oooi:w 

.000166 
.000134 
.000166 
.000167 
. 000200 
.  000167 
.  000033 
.  000067 
.  0<)0(K>6 
.  000034 
. 004566 
.  000<}34 
.  000.500 
.  000366 
. 000767 
.  OiM)7<>0 
.000967 
.000406 
. 000434 
.  001033 
.001133 
,  0018(M) 
.001667 
.001967 
. 002033 

.  ooj;{<;7 

. 002633 
. 002633 
.  003(»00 
.  00:H(K) 
.004100 
. 001400 
.  005267 


IVtiii  ucnt 
act. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Siicc«*H»ivo 

IMjnnanenl 

out. 


Inch. 


Kemarks. 


0. 


.001207 


001.67 


006967 


0OJ70O 


Initial  loid. 


EiaHtic  limit. 


Tensilo  s'rou^tb. 


General  summari/. 

Tonsi  o  stronffth  per  sqnare  inch  or  orij^iual  Hcction  pMundH.. 

KhiMi  ie  limit  i»or  Miuuro  inch  of  original  suction do  . . 

Kloii'intion  per  inrli  afU-r  rnpinn^ inch.. 

I'iloiii^ation  por  inch  under  Htrnin  at  cliHtic  limit     do. .. 

Kotliiction  in  diamct'<^r  at  |)oint  ol  riiptiiro do... 

l!(Hliu'liun  ill  aroa  afu^r  riiptiirr.  pt»i  ccninm  of  oliiiinal  Htctiun 

PoHition  ofriiptnro ".65  fp 

('lianirter  of  l>i-oki-n  snrfaio  j^raimlar  ;  with  lult  of  dull  colored  niclal  containi 

Elongation  of  inch  sections. ".06*,  " 
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No.  1682. 


Marks,  t 

'  3 

Diameter,  ^'.564. 

Sectional  area,  .25  sqnare  inch. 


Applied  loadB. 


TotoL 


2S0 

1.2S0 

2,500 

1,750 

5,000 

fli2S0 

7,500 

8,7SO 

10,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12.500 

12,750 

13,000 

13,250 

13,S0O 

13,750 

li,0OO 

14,250 

14.500 

14,750 

15.000 

15^500 

11,000 

11,500 

17,000 

17.500 

1S,000 

ia,soo 

U,0OO 
191500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23^500 
33,540 


Persqumre 
inch. 


Poundi. 
1.000 
6,000 
]0,000 
15.000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
46,000 
47.000 
48.000 
40.000 
CO.  000 
51.000 
63,000 
63,000 
64.000 
65,000 
56,000 
57.000 
58.000 
59.000 
60,000 
02,000 
64.000 
66,000 
68,000 
70.000 
72,000 
74,000 
76.000 
78.000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
02,000 
94.000 
94,160 


Elonsation 
per  Tnoh. 


IneK 
0. 

.000133 
.000267 
.000400 
.000600 
.000733 
.000867 
.001033 
.  001267 
.001467 
.001533 
.001600 
.001733 
.005733 
.006667 
.007167 
.007733 
.  008167 
.009000 
.010033 
.010567 
.OlOPOO 
.  011733 
.012500 
.013638 
.015367 
.017338 
.019333 
.  021467 
.023733 
.026300 
.028833 
.032333 
.035267 
.039333 
.044000 
.040500 
.0567 
.0667 
.0733 
.0933 
.1233 
.1433 


SucceeaiTe 

elooication 

per  inch. 


Inch. 
0. 

.000133 
.000134 
.000133 
.000200 
.000133 
.000134 
.000166 
.000234 
.000200 
.000066 
.000067 
.000133 
.004000 
.000934 
.000500 
.000566 
.000434 
.000833 
.001033 
.000534 
.000333 
.000833 
.000767 
.001133 
.001734 
.001966 
.002000 
. 002134 
.002266 
.002567 
.  01)2533 
.003500 
.002934 
.004066 
.004607 
.005500 
.0072 
.0100 
.0066 
.0200 
.0300 
.0200 


FermAuent 
Bet. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


.004767 


607733' 


SacoeMive 

permanent 

set. 


Inch, 


0. 


004767 


.002066 


Remarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  eummmry, 

I<*de strength  per  square  inch  of  original  section ^. pounds..     94,160 

^xtieliiDit  per  sqnare  inch  of  original  section do...     47,000 

g<;BS»tioa  per  inch  after  rupture inch..      0.2100 

r^E^tkn  per  inch  under  strain  at  elastic  limit do...    .001600 

gJttctioB in  diameter  at  point  of  ruptore do...         .124 

^nctioB  in  area  after  rupture,  per  centum  of  original  section 30. 2 

roiitioiiof  mptare finch  from  middle  of  stem 

•?*'*ct«r  of  broken  surface flue  granular  and  si1k> 

««g»ttonofinchsectton» 'M6,".33*,M4 

H.  Ex.  31 72 
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u 
Jl 


mii 


Sis!SSSs!s!^Sft~S-«~li 


It'll 


iiii§gii§i§iii 


iSaS  ■■osa  -.oSaSsS 


SsBlliiiiiilimm^ 
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TABULATION  OF  C0MPBB8S10N  SPECIMENS  FBOM  l^-INCS  CASTIBON 
BIFLE,  HOOPED  AND  TUBED  WITH  STEEL. 

BXPESIMSNTAL  8BCTI0K. 


4 
I 

0 
0 


M4 
M5 
SM 
M? 
SM 
Ml 
»• 
»1 
tt2 

553 


PodUonin 
gon. 


Cut-inm  body. 


••••do . . •• 
••••do . ... 
•••.do .... 
•  •••do .... 
TlM^ . .  •  • 
•  •••00  .. . • 

•••do .... 


•••do  ••.. 


Lootttton 
of  spooi- 

XImUo 

limit  per 

oqnare 

inch. 

OaUido. 
liiddlo.. 

Pounds, 

. .  .do .... 

Badiol.. 

. .  .do  .  •  •  • 

Oatiido. 

51,000 

Inoido.. 

48»000 

MIddlo.. 

4«,000 

RodUl  . 

50,000 

. .  .do .... 

50,000 

Ultimato 
stroDgth 

per 

oqnare 

inch. 


Pounds. 
51,450 

40.000 

51.100 

64.300 

60^000 

80.700 

81.650 

84,640 

Not  do. 
lined. 

.  • . do  . . . . 


Iffnnner  of 
failnrob 


Triple  flex 

nro. 
...do  ...... 

..  do 

...do 

..•do  ...... 

...do ...... 

...do 

. .  .do 


Bemorko. 


Whitworth  stooL 
Do. 
Do. 

130,000  Ibo.  per  oqonre  inch 
enooed  triple  flexure,  nnd 
shortened  speoimen  1".22. 

130,000  Ibo.  per  oqoare  inch 
coooed  triple  flexore,  and 
shortened  epeoinien  V',92. 


12-INCH  CAST-IRON  B.  L.  RIFLE, 

LINED  WITH  WIRE-WRAPPED  STEEL  TUBE. 


CAST-IRON  SPECIMENS  FROM  INITIAL  TENSION  RINGS  A,  B,  AND  C 
FROM  SECOND  CASTING,  AND  INITIAL  TENSION  RING  FROM  "CREECH  OF 
THIRD  CASTING. 

INITIAL  TENSION  RING  A  TAKEN  30"  FROM  MUZZLE. 

INITIO  TENSION  RING  B  TAKEN  0"  FROM  MUZZLE. 

INITIAL  TENSION  RING  C  TAKEN  24"  FROM  BREECH  OF  CASTING  AND 
4"  IN  FRONT  OF  THE  BREECH  OF  THE  FINISHED  GUN. 


1141 


N 


"^•^     ^^  'v   \      ^     '    »     »    ^■." 


Jirti^'rrlJ^rityMT^:!  c^ 
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is-nrcH  CAST-ntoH  b.  l.  rifle,  lihed  with  wibe-weappeo 

STEEL  TUBE. 


No.  1725. 


12"  T 

Marks,    a  « 

'       4 


Diameter,  rM29. 

Sectional  area,  1  square  inch. 

Len^h  of  stem,  30'^ 


Applied  loadii. 

% 

Elongation 
per  mcb. 

SaooessiTe 

elonsation 

per  inch. 

Permanent 
set. 

SacoessiTe 

permanent 

set 

Remarks.            ^ 

Total. 

Peraqoare 
iacn. 

PoundM. 

1 

Pounds. 

Inch. 

Inch. 

Inch. 

•    Inch, 

1.000 

1.000 

0. 

0. 

0. 

0. 

Initial  load. 

2,000 
S.00O 

2.000 
3.000 

.000047 

.000047 

0. 

.000100 

.000063 

.000003 

"".666003" 

4,000 

4,00>) 

.000147 

.0D0047 

.000007 

.000004 

5.000 

5^000 

.000200 

.000053 

.000010 

.000003 

6.000 

6.000 

.000250 

.000050 

.000017 

.000007 

7.000 

7.000 

.000307 

.000057 

.000020 

.000003 

8.000 

8.000 

.000367 

.000000 

.000030 

.000010 

9,000 

0,000 

.000420 

.000053 

.000037 

.000007 

10.000 

10.000 

.000480 

.000060 

.00U043 

.000006 

11.000 

11.000 

.000543 

.000063 

.000050 

.000007 

12,000 

12.000 

.000603 

.000060 

.000063 

.000013 

13.000 

13,000 

.000667 

.000(164 

.000077 

.000014 

14.000 

14.000 

.000730 

.000063 

.000083 

.000006 

ISvOOO 

15.000 

.000810 

.000080 

.000107 

.000024 

16.000 

16.000 

.OU0880 

.000070 

.000123 

.000016 

17.000 

17.000 

.000963 

.000083 

.000143 

.000020 

16.000 

18.000 

.001047 

.0O00S4 

.000170 

.000027 

19.000 

19.000 

.001147 

.000100 

.000207 

.000037 

20,000 

20.000 

.001253 

.000106 

.000250 

.000043 

•    21.000 

21.000 

.001300 

.000137 

.000313 

.000063 

i    22.000 

22,000 

.001523 

.000133 

Tensile  strength. 

Fractured  2^^'  from  middle  of  stem^ 

Character  of  broken  surface,  granular;  mottled;  resembling  granite. 

The  specimen  sustained  the  maximum  load  two  minutes,  then  fractured. 


1144        TESTS  OF  IRON,  STEEL,  AND  OTHER   MATERIALS. 
No.  1726. 
Marks,    a 
Diameter,  1".129. 
Sectional  area,  1  sqaare  incb. 
Length  of  stem,  30". 


AppUed  Icndi. 

ItemiirkB. 

TOUI.      %X"     '"'''■""" 

•sa- 

"«■     l*™"'" 

t,OI« 

1 

T.lmO 

1= 
II 

15 
ass 

20.4100 

Found: 

im 
4]  wo 

ll 

is^ooo 

Is 

25,S80 

Inch. 

waaa 

000397 

0M5TO 
O0OB37 

5s 

ii 

Inth. 

000047 

oootras 

OnOM7 

ooooso 

000PM 

OO-HHM 
OUO057 
OUO0B7 

ooooaa 

0U0IM7 

000070 
ooowo 

000100 

Inch. 

!  000003 
-Qooolo 

!  000117 

'.  wmn 

Inch. 

IaEll.1  lond. 
ToDiile  itrengtb. 

iuoooio 

!  000006 

!oMai4 
iooooij 

!  000026 
.0000311 

!oouu5e 

Fractnred  4"  from  the  neck. 

Character  of  broken  surface,  granular;  mottled ;  resembling  granite. 


■  V 


.    \         Nv\      \v    V     V^^.        «     'XN     ' 


» 


^ 


r 


1     . 


// 


,^,J^z/ee,  ^' 


H  Ex  _4/ ...  49  2 
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Markgy 


No.  1727. 

12"  T 
B 

Diameter,  1''.129. 

Sectional  area,  1  square  inch. 

Length  of  stem,  30^^ 


ApiiUed  loads. 

Total 

PerMuare 
iDoh. 

iVwub. 

PotmdM. 

1,000 

1,000 

2,000 

2,000 

3,000 

8,000 

4,000 

i,0U0 

S,000 

6.000 

fliOOO 

8,000 

7,000 

7.000 

8,000 

8,000 

9.000 

0,000 

10.000 

10,000 

llOOO 

11,000 

13.000 

12.000 

13.000 

13.000 

HOOO 

14,000 

15^000 

15.000 

1^000 

16.000 

17.000 

17,000 

1^000 

18,000 

18,000 

10.000 

20,000 

20,000 

21,000 

21.000 

22^000 

22,000 

2i.9eo 

24.000 

Ekmfcation 
per  inch. 


Inch. 
0. 

.000047 
.000008 

.000140 
.000190 
.000340 
.000298 
.000347 
.000407 
.000483 
.000583 
.000680 
.000647 
.000720 
.000790 
.000868 
.000947 
.001033 
.001130 
.001240 
.001363 
.001490 


Saceessive 

elODfEfttiOD 

per  inch. 


Inch, 
B. 

.000047 
.000046 
.000047 
.000050 
.000060 
.000053 
.000064 
.000060 
.000056 
.000060 
.000057 
.000007 
.000073 
.000070 
.000073 
.000084 
.000086 
.000097 
.000110 
.000123 
.000127 


Permanent 
set 


Jnek. 

0. 

0. 

0. 

0. 

0. 

.000007 
.000013 
.000017 
.000020 
.000027 
.000033 
.000043 
.000060 
.000073 
.000090 
.000107 
.000127 
.000150 
.000183. 
.000230 
.000290 
.000350 


SooeeaaiTe 

permanent 

aet. 


Inch. 


0. 


.000007 
.000006 
.000004 
.000003 
.000007 
.000006 
.000010 
.000017 
.000013 
.000017 
.000017 
.000020 
.000033 
.000033 
.000047 
.000060 
.000060 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractared  2^^^  from  the  middle  of  the  stem. 

Character  of  broken  surface,  granular;  mottled;  resembling  granite. 


1146 


TESTS  OP  IRON,    STEEL,    AND   OTHEK  MATERIALS. 


Marks,    b 
Diameter,  1"A29. 
Sectional  area,  1  sqaftre  inch. 
Length  of  Btem,  30". 


AppU>dlo.d>.       1 

1 ISd 

■tt" 

Pernxaeit 

Mt 

Rimuirki. 

Total, 

""i^n  " 

;t=-l-. 

PeiauU. 

Poundi. 

Inch. 

f»cJ>. 

JndL 

tntk 

Utmt 

1.000       0 

0. 

Initial  liwd. 

000017 

0OOO47 

Im 

siSSS 

000090 

000043 

tm 

4,000 

e.wo 

S.0OD 

000190 

oooou 

.000003 

'  :bmia" 

«,0M 

0.000 

0002M 

000050 

.000003 

7.  MO 

T.OOO 

000287 

000047 

.000007 

loooooi 

8,000 

8,0*0 

000347 

000000 

.000013 

.000000 

(KOOO 

olooo 

000897 

OOOOM 

.000028 

.000007 

10.000 

10,000 

OOOIM 

000033 

.0000/7 

.000007 

11.000 

11.000 

OOOMO 

ououoo 

.000033 

.ooooos 

liooo 

liooo 

OO0S73 

.0WO4S 

13.000 

000837 

000004 

.000063 

!  000010 

14.000 

14.000 

.000003 

.000010 

is^ooo 

K.m 

ooott:! 

000070 

.OOOOM 

.000017 

1^000 

000847 

000074 

.000100 

.000020 

IT.  000 

17,  NO 

OOOOM 

.000023 

lim 

18,000 

O0101T 

OOOOM 

■1,000 

1*^000 

001 IU3 

000088 

looooso 

to^ooo 

tO^OKO 

.000037 

S^ooo 

liloeo 

001323 

oooiot 

:  000207 

.DOOOM 

AOOO 

St.  000 

oci««o 

000131 

.000333 

.coooos 

23.  tM 

ZI,MO     .. 



J"!  L 

Fractared  3"  from  the  middle  of  the  stem. 

Character  of  brokeDSorfiicejgraQalar;  mottled;  resembling  granite. 


TESTS  OP   IBON,   STEEL,   AND  OTHER   MATBEIAL8.  1147 

MarkB,12*T. 


1 

Ko*. 

Di.„. 

3«tio«l 

TeDtl1**lr«i]gth. 

!^ 

Sg  Inch. 

ta^szo 

»,g20 

liudDwa, 

.  n 

1.00 

SpeclBo  gnvlt;,  7.1004 

BIO 

.  » 

1.01) 

37.700 

The  appearaoce  of  fractnres  of  above  specimeaa  were  granular ;  mot- 
tled ;  resembling  granite. 


,.^ 

Spulflc 

HlldDMI. 

A  11 
All 
A  U 

111 

A 

WE 

7,»0 

7!ia 

9.18 

B.S8 
T.S3 
ftM 

i.n 

0.18 
0.81 

8.01 
17.00 

147"  Id  fKutar  truDDloii 
buid. 

W^7  C^ 


^^.  07  *Q 


3 


0 


b' 


/ 


/ 
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No.  2268. 


12"  T 

Harks,    c 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Length  of  stem,  ao^^ 


1 

Applied  loftdB. 

• 

Bloonition 
per  mch. 

Saoeeesive 

elongation 

per  inch. 

Perm»nent 
set 

SaoooMiTe 

permMient 

set. 

Bemarks.  ' 

ToUL 

Peraqucre 
inch. 

Prandf. 

Poimdt. 

Inch. 

Inch, 

Inch, 

Jnek, 

1,000 

1,000 

0. 

0. 

0. 

0. 

Initial  load. 

2,000 
2,000 

S.0OO 
S,000 

.000060 

.000050 

0. 

.000097 

.000047 

0. 

4,000 

4,000 

.000143 

.000046 

.000008 

'".'oooooi'* 

S,000 

5,000 

.000190 

.000047 

.000007 

.000004 

OiOOO 

8,000 

.000240 

.000030 

.000010 

.000003 

7,000 

7.000 

.000297 

.000057 

.000013 

.000003 

8,000 

R,000 

.000347 

.000050 

.000020 

.000067 

0.000 

9,000 

.000400 

.000053 

.000027 

.000007 

10;  000 

10,000 

.000457 

.000057 

.000037 

.000010 

11.000 

11.000 

.000520 

.000063 

.000043 

.000006 

12,000 

12,000 

.000580 

.000060 

.000053 

.000010 

IIOOO 

13,000 

.000040 

.000060 

.000068 

.000010 

Kooe 

14,000 

.000707 

.000067 

.000078 

.000010 

15^  000 

15,000 

.000767 

.000060 

.000087 

.000014 

1   IfliOOO 

16.000 

.000837 

.000070 

.000100 

.000013 

17.000 

17,000 

.000913 

.000070 

.000120 

.000020 

^000 

18,00) 

.000990 

.000077 

.000140 

.000020 

Jf^OOO 

19.000 

.001067 

.000077 

.000167 

.000027 

9^^RI 

20.000 

.001160 

.000093 

.000197 

.000030 

1  21,000 

21.000 

.001267 

.000107 

.000250 

.000053 

aiooo 

22,000 

.001390 

.000123 

.000300 

.000050 

«  a» 

32,200 

Tensile  strength. 

Fractared  11^'  from  the  neck. 

Character  of  broken  surface,  granular;  mottled. 


1150         TEST8  OF  IRON,  STEEL,  AND   OTHER   MATERIALS. 


No.  2269. 


12"  T 

Marks,    c 

Diameter,  V'.129. 

Sectional  area,  1  square  inch. 

Length  of  stem,  30". 


Applied  loads. 

• 

Elonp:at{on 
per  inch. 

Saoceeeive 

elonication 

per  inch. 

Permanent 
set 

Saccessive 

permanent 

set 

Total. 

Per  Muare 
inca. 

Pmtndt. 

Pounds. 

Inch, 

Inch, 

Inch. 

Inch, 

1.000 

1,0U0 

0. 

0. 

0. 

0. 

TnitUlload. 

2.000 

2,000 

.000047 

.000047 

0. 

3,000 

^Pf     ■—■WW 

8,000 

.000093 

.000046 

0. 

4.000 

4,000 

.000140 

.000047 

0. 

5.000 

5,000 

.000198 

.000053 

.000007 

".'600007" 

6.000 

6,000 

.000240 

.000047 

.000013 

.000006 

7.000 

7,000 

.000293 

.000053 

.000018 

0. 

8.000 

8,000 

.000347 

.000054 

.000017 

.000004 

9.000 

9,000 

.000400 

.000053 

.000028 

.000006 

10,000 

10,000 

.000458 

.000053 

.000083 

.000010 

11,000 

11,000 

.000513 

.000060 

.000043 

.000010 

12,000 

12.000 

.000577 

.000064 

.000058 

.000010 

13.000 

13,000 

.000048 

.000066 

.000067 

.000014 

14,000 

14,000 

.000703 

.000060 

.000080 

.000013 

15,000 

15,000 

.000770 

.000067 

.000090 

.000010 

16.000 

16,000 

.000837 

.000067 

.000100 

.000010 

17.000 

17,000 

.000907 

.000070 

.000120 

.000020 

18,000 

18,000 

.000987 

.000080 

.00014^ 

.000023 

19,000 

19,000 

.001073 

.000066 

•    .000167 

.000024 

20,000 

20.000 

.001163 

.000090 

.000200 

.000083 

21,000 

21,000 

.001260 

.000097 

.000237 

.000087 

22,000 

22,000 

.001367 

.000107 

.000283 

.000046 

23,700 

-            — 

23,700 

Tenafle  strens^h. 

Fractured  11"  from  the  neck. 

Character  of  broken  surface,  granular;  mottled. 


TESTS   OF  IRON,  STEEL,  AND   OTHER   MAT^IALS.         1151 


Marks,  12  T  C. 


4 

I 

Noe. 

Diam- 
eter. 

Sectional 
area. 

Tensile  strength. 

Appearance  of  ftactnre. 

Total. 

Pound*. 
80.300 
30,800 
82,900 
83,600 
80,700 
28,000 
80,100 
81.900 
34,000 

Per 

square 
inch. 

1728 
1720 
1730 
1731 
1732 
1733 
1734 
1    1735 
1736 

1 
2 
3 
« 
7 
8 
9 
10 
11 

Inches. 
1.129 
1.129 
1.129 
1.129 
1.129 
L129 
1.129 
1.129 
1.129 

Sq.  inch. 
1.00 
1.00 
1.00 
LOO 
1.00 
1.00 
LOO 
LOO 
LOO 

Poundt. 
80,800 
80,800 
82,900 
83,600 
80,700 
28,000 
80,100 
31,900 
3i,000 

Granular. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Da 

jTiritctZ-  €te'/?^re^ze  r*^wz^  k^^L^  c«cr(^R>e^ 
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No.  2820. 


Hark,  1. 

Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Gauged  length,  50"'. 


Applied  loads. 

SloDfcation 
per  inch. 

SaooeMive 

eloDsmtion 

periDch. 

Permanent 
set 

SaooessiTe 

permanent 

set. 

Bemarka. 

Total 

Per  iqaare 
inch. 

Pwndt. 
1.000 
2,000 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5,0*0 

6,000 

7,000 

8,000 

9.000 

10,000 

11.000 

12,000 

13,000 

14,000 

16,000 

16,0Q0 

17,000 

18,000 

19,000 

19,800 

Ineh. 
0. 

.000050 
.000100 
.000153 
.000204 
.000260 
.000314 
.000374 
.000438 
.000502 
.000576 
.000664 
.000732 
.000826 
.000924 
.  001040 
.001180 
.001350 
.001560 

Inch, 
0. 

.000050 
.000050 
.000052 
.000052 
.000056 
.000054 
.000060 
.000064 
.000064 
.000074 
.000078 
.000078 
.000094 
.000008 
.000116 
.000140 
.000170 
.000210 

Inch, 

a 

0. 

0. 

.000002 
.000008 
.000014 
.000020 
.000026 
.000036 
.000048 
.000004 
.000082 
.000104 
.000134 
.000174 
.000222 
.000296 
.000&06 
.000530 

Ineh, 
0. 

Initial  load. 
Tensile  strength. 

3.009 

4.000 

5.000 

8,000 

7.(J00 

8,000 

0.000 

10. 000 

ll.OOO 

12.000 

13.000 

HOQO 

15.000 

10.000 

'   17.000 

18.000 

19,000 

19,800 

.000002 
.000006 
.000006 
.000006 
.000006 
.000010 
.000012 
.000016 
.000018 
.000022 
.000090 
.000040 
.000048 
.000074 
.000100 
.000134 

1 

Fractured  8i"  from  middle  of  stem. 
Character  of  broken  surface,  granular. 

H.  Ex.  31 73 


TESTS   OF   IBON,    STEEL,    AND   OTHEB   HATEBIAIiS. 
No.  2821. 


Mark, 

2. 

Diameter,  1".129. 

Sectional  area,  I  sqaare 

inch. 

Gauged  length,  50". 

Applied  loiul).. 

^A°?"r 

IJaecBHlT.  p 

rmraent  ^ 
I«th.       , 

Mt. 

B«Dtrk» 

ToUI. 

-s- 

•jse  " 

J^<«T>dl. 

Frnnd,. 

IniA. 

Inch. 

Inch. 

l.WM 

iDltUI  load. 

2,aM 

3,000 

IE 

000050 

000M8         " 

1... 

0OO0D8 

4  0lffl 

i.tmi 

vooooo   , 

■J.m 

iS 

OWiM 

oooSm 

OODO08 

ooSIm 

viwio 

ODOSIl 

841X1 

e'.m 

000370 

000050 

S,0M 

o.m 

OIHVOIO 

wooo 

10.100 

OOUOUH 

ooooM  ; 

0001108 

11,  OM 

11,000 

OO0S74 

OOOOTl 

13,000 
It!  000 

It  Do* 
U«oa 

MMO 

00U730 

OOOIOO 

OOMM 
D00030 

liooo 

l^«oo 

0ODB3S 

ooono 

00003* 

ia,ooo 

10,000 

oooDU 

IT.OOO 

17,000 

0000« 

19,000 

0013« 

000170 

DOOSM    . 

IS,  000 

1EI,«A0 

O00S18 

oooiss 

W.SX 

10,950 

' 

1" 

Taniik  lOtnstb. 

Fractured  IS"  from  ueck. 

OUaracter  of  broken  surface,  granolar. 
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No.  703. 


Mark,  3. 

Length,  12'\ 

Diameter,  l".t29. 

Sectional  area,  1  square  inch. 

Gauged  length,  W. 


AppltodliMds. 

ConipMO 

SooceMtre 

oomprM- 

•ionper 

incn. 

Pennanent 

Mt. 

SaooMtiTe 
pemuuient 

Mt. 

Bemarks. 

ToUL 

Peraqiiare 
ineh. 

■km  per 
inch. 

Pvmmdt. 

1,000 

2,000 

9.000 

4.000 

8^000 

8,000 

7,000 

8,000 

0,000 

10^000 

11.000 

12,000^ 

18,000 

14.000 

18.000 

18,000 

17.000 

18^000 

18.000 

20,000 

21,000   1 

21.000 

28,000 

24,000 

25,000 

98.000 

27,000 

28.000 

28,000 

90,000 

81.000 

92,000 

99,000 

94.000 

95,000 

aoLOoo 

97,000 
88,000 
44,180 

Fmmdt. 

1,000 

8,000 

3,000 

4.000 

8,000 

01 000 

7,000 

8.000 

9,000 

10,000 

11,000 

12L000 

18.000 

14.000 

18.000 

101 000 

17,000 

18,000 

19,000 

80.000 

21,000 

22,000 

28.000 

24,000 

28.000 

26,000 

27,000 

28.000 

29.000 

88,000 

81,000 

82,000 

88,000 

84,000 

85,000 

86^000 

87,000 

88^000 

44,180 

.ooooso 

Ineh. 
0. 
.000060 

.000060 
.000060 
.000060 

.000040 
.000060 

.000050 
.000060 
.000060 
.000060 
.0U0050 
.000060 
.000060 
.000040 
.000060 
.000070 
.000060 
.000060 
.000060 
.000090 
.000060 
.000070 
.000090 
.000080 
.000120 
.000100 
.000130 
.000190 
.000200 
.000270 
.000360 
.000400 
.000450 
.000600 
.000600 
.000780 
.000730 

Ineh, 
0. 

Ineh. 
0. 

luitUl  l<Md. 
Ullinuite  strength. 

000100 
000150 
000200 
000240 
OOU800 
000360 
000400 
000460 
000600 
000660 
000610 
000670 
000710 
000760 
000630 
000680 
000940 
001000 
001090 
001140 
001210 
001300 
001880 
001600 
081600 
001730 
081990 
002120 
OOS300 
002760 
008160 
009600 

.000010 

.000010 

.000040 

.000030 

.000080 

.000040 

.000120 

.000040 

.000280 

.000160 

.ooono 

.000490 

.004800 

004700 

006630 

.006250 

.002580 

.001810 

Hanner  of  failure,  triple  flexure. 


1156       TESTS  OF  IBON|   STEEL,   AND   OTHEK  MATERIALS. 


No.  704. 


Mark,  4. 

Length,  12''. 

Diameter,  rM29. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 


Applied  loads. 

Oompx^B- 

donner 

incn. 

Sacoessiye 
compres- 
sion per 
incn. 

Permanent 
set. 

SoccesiiTe 

permanent 

set. 

ToUL 

Peraqaare 
incn. 

Poundt. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

13,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

26.000 

27,000 

28,000 

29,000 

80,000 

81,000 

82.000 

83,000 

84,000 

8S»000 

36,000 

87,000 

38,000 

46,800 

Pounds. 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23.000 

24.000 

25,000 

26.000 

27,000 

28,000 

29,000 

80.000 

81.000 

32,000 

33,000 

84,000 

85,000 

36,000 

37,000 

88,000 

40.300 

Inch, 
0. 

.000050 
.000100 
.000150 
.000200 
.000260 
.000310 
.000360 
.0004^ 
.000480 
.000530 
.000590 
.000650 
.000720 
.000780 
.000840 
.000900 
.000970 
.001050 
.001180 
.001200 
.001290 
.001880 
.001480 
.001570 
.001710 
.001840 
.002000 
.002210 
.002440 
.002680 
.002970 
.003260 
.003780 
.004220 
.004700 
.005100 
.005620 

Inch, 
0. 

.000050 
.000050 
.000050 
.000050 
.000060 
.000050 
.000050 
.000060 
.000060 
.000050 
.000060 
.000060 
.000070 
.000060 
.000060 
.000060 
.000070 
.000080 
.000080 
.000070 
.000090 
.000090 
.000100 
.000090 
.000140 

.000180 

.000160 
.000210 

.000290 
.000290 
.000520 
.000440 
.000480 
.000400 
.000520 

Inch, 
0. 

0. 

Initial  load. 
Ultimate  strength. 

0. 

.000020 

.000020 

.066000 

.000070 

"•••••"••••• 

.000180 

.000090 

.000360 

.000180 

.000960 

.000620 

Manner  of  failure,  triple  flexure. 
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No.  706. 


Mark,  5. 

Length,  12". 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Ganged  length,  W. 


Applied  loads. 

CkMnpraa- 

aioDper 

inon. 

SaoceadTe 

eonpna* 

alonpar 

inoD. 

Pemuuient 
set. 

Saoceadre 

pennanmit 

aet. 

Bamarka. 

Total 

Peraquare 
inoL 

PMMdf. 
1.000 
2,000 
3.000 
4,000 
5,000 
8^000 
7,000 
8,000 
8^000 
in  000 
11.000 
12,000 
U,000 
14,000 
U.00O 
18.000 
17.000 
18,000 
18.000 
10.000 
21.000 
2t000 
23,000 

PlMIMlf. 

1,000 

2.000 

8,000 

4.000 

5.000 

61000 

7.000 

8.000 

8,000 

10,000 

11.000 

12.000 

13.000 

14.000 

15.000 

18,000 

17.000 

18,000 

18.000 

20.008 

21,000 

22,008 

23.000 

24.000 

25.000 

28,000 

27,000 

28.000 

28.  Olio 

80.000 

81,000 

82.000 

83,000 

84,000 

85^000 

38.000 

87,000 

88,000 

44,268 

Ineh. 
0. 

.000068 
.000110 
.000170 
.000220 
.000280 
.000840 
.000400 
.000150 
.000510 
.000600 
.000610 
.000600 
.000760 
.000810 
.000880 
.000860 
.001040 
.001100 
.001170 
.001250 
.001330 
.001420 
.001530 
.001640 
.001780 
.001820 
.002080 
.002260 
.002580 
.002880 
.003200 
.003500 
.003880 
.U04650 
.005150 
.005550 
.006550 

Inch, 
0. 

.000060 
.000050 
.000060 
.000060 
.000060 
.000080 
.000060 
.000050 

.000050 
.000050 

.000080 
.000070 
.000050 

.000070 
.000080 
.000080 
.000080 

.000070 
.000080 
.000080 
.000080 
.000110 
.000118 
.000140 
.000140 
.000160 
.000180 
.000320 
.000310 
.000310 
.000300 
.000480 
.000670 
.000500 
.000400 
.001000 

Ineh. 
0. 

Ineh, 
0. 

Initial  load. 
Ultimata  atrenji^h. 

.ooooio 

*  .006610" 

.000040 

.ooooao 

.000100 

.000060 

.000180 

.000080 

24,000 

5000 
21.000 
27.000 
28.000 
9.00U 
30.800 
31.000 
2.000 
33,000 
34,000 
38^000 
38.000 
37.000 
38,000 
H2S0 

.000400 

.000210 

.001050 

.000658 

.002810 

.001760 

> 

1      *^ 

banner  of  failure,  triple  flexnre. 
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No.  706. 
Marky  6. 

Lengthy  12". 
Diameter,  rM29. 
Sectional  area,  1.  sqaare  inch. 
Gauged  length,  W. 


Applied  loeds. 

Compne- 

lionper 

inch. 

SaeoeMlTe 

oonpiee* 

■Ion  per 

incn. 

Pennaaent 
•et. 

SaoceaalTe 

permanent 

set. 

Bemariri 

Total 

PeriqiiAie 
incB. 

Pounds, 

1,000 

9,000 

8,000 

4.000 

8^000 

01 000 

7,000 

8^000 

9,000 

10.000 

11,000 

19,000 

18,000 

14.000 

18,000 

10.000 

17,000 

18^000 

19^000 

90,000 

91,000 

92.000 

93,000 

94.000 

98^000 

98^000 

97,000 

98,000 

98,000 

80,000 

81,000 

89,000 

88,000 

84.000 

88,000 

86,000 

87,000 

88,000 

48.180 

Pounds, 

1,000 

9,000 

8,000 

.     4.000 

8^000 

6,000 

7,000  . 

8,000 

8,000 

10,000 

11,000 

19,000 

18,000 

14,000 

18.000 

16,000 

17,000 

18^000 

19,000 

90,000 

91,000 

99,000 

28,000 

94,000 

28,000 

96.000 

97,000 

96,000 

20,000 

80.000 

81,000 

89,000 

88,000 

84,000 

88.000 

86.000 

87.000 

88,000 

48^180 

Inok, 
0. 
.000080 

.000100 
.000180 
.000900 
.00^60 
.000800 
.000380 
.000400 
.000480 
.000800 
.000560 
.000610 
.000670 
.00071d 
.000780 
.000840 

.000860 
.001010 
.001080 
.001100 
.001940 
.001320 
.001400 
.001400 
.001010 
.001700 
.001920 
.002100 
.002480 
.002670 
.003100 
.003840 
.004190 
.004800 
.008900 
.006830 

Inok, 
0. 

.000050 
.000080 
.000060 
.000080 
.000090 
.000050 
.000080 
.000080 
.000080 
.000080 
.000060 
.000080 
.000000 
.000040 
.000070 
.000000 
.000000 
.000090 
.000000 
.000070 
.000080 
.000080 
.000080 
.OOOOdO 
.000080 
.000190 

0. 

Inok, 

a 

InitUlloikL 
UltiniAte  etractli. 

...a..  •■«■«• 

0. 

.000090 

.000090 

•  iWPVvwir 

.000040 

.000190 

•  ^WWW^^Wr 

.000260 

.000140 

.000180 

.000100 
.000270 
.000900 
.000190 
.000890 
.000380 
.000880 
.000680 

.001180 

.000790 

.000980 

Manner  of  f ailare,  triple  flexare. 
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No.  707. 


Mark,  7. 

Length,  12''. 

Diameter,  1".129. 

Sectional  area,  1  sqaare  inch. 

Gauged  length,  10''. 


Applied  loads. 

Corapres- 

aion  per 

inch. 

Saocessive 
compres- 
sion per 
incD. 

Permanent 
set 

Sncceaaive 

permanent 

set. 

Remarks. 

t 

'    Total. 

Per  sanare 
Inch. 

Poimdt. 
1,000 
2,000 
8,000 
4,000 
5,000 
8.000 
7,000 
8,000 
9l000 

Pounds. 
1,000 
2.000 
3.000 
4.000 
5,000 
8,000 
7,000 
8.000 
0  000 

Inehn 
0. 

.000060 
.000110 
.000160 
.000200 
.000250 
.000300 
.000350 
.000400 
.000460 
.000520 
.000580 
.000030 
.000700 
.000750 
.000810 
.000660 
.000920 
.000990 
.  001070 
.001150 
.  001210 
.001300 
.001390 
.001500 
.001630 
.001760 
.001900 
.002150 
.002340 
.002040 
.002900 
.003300 
.003800 
.004400 
.004990 
.005400 
.006250 

Inch. 
0. 

.000060 
.000050 
.000050 
.000040 
.000050 
.000050 
.000050 
.000050 
.000060 
.000060 
.000060 
.000050 
.000070 
.000050 
.000060 
.000050 
.000060 
.000070 
.000080 
.000080 
.000060 
.000090 
.000090 
.000110 
.000130 
.000130 
.000140 
.000250 
.000190 
.000300 
.000260 
.000400 
.000500 
.000600 
.000590 
.000410 
.000850 

Inch, 
0. 

Inch, 
0. 

Initial  load. 

.ooooio  ' 

.000010 

• 

Ultimate  strength. 

10,000            10,000 
11,000    1        11,000 

12:000   1       12.000 

.000020 

.000010 

13,000 
14,000 
15.000 
16,000 
17.000 
18,000 

13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
28.000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
38,000 
37.000 
38,000 
46^820 

.000080 

.000060 

1     19.000 

!     20.000 

21,000 

^    22,000 

23.000 

24,000 

25,000 

28,000 

27.000 

28,000 

29.000 

90,000 

31,000 

32.000 

33,000 

34.000 

!     35,000 

1     38^000 

37.000 

.     38,000 

48,820 

.000150 

.000070 

.000330 

.000180 

.  000(30 

.000600 

• 

.002690 

.001760 

1 



Manner  of  failure,  triple  flexure. 
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TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 


Mark,  8. 

Length,  12''. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Gauged  length,  W'. 


No.  708. 


Applied  load*. 


Total. 


Poundt. 

1,000 

2,000 

3.000 

4,000 

6,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11.000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,0C0 

24,000 

25,000 

26.000 

27,000 

28.000 

29,000 

30.000 

31,000 

82,000 

83,000 

84,000 

85,000 

36,000 

87,000 

88,000 

45,680 


Peraanare 
incn. 


Pound*. 

1,000 

2.000 

3.000 

4,000 

5.000 

6,000 

7,000 

8.000 

9.000 

10.000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24.000 

25,000 

26,000 

27,000 

28.000 

29.000 

30.000 

31,000 

82.000 

83,000 

84.000 

35.000 

86,000 

37.000 

88,000 

45,680 


Comprea- 

ftionper 

inoD. 


Inch. 
0. 
.000060 
.000100 
.000150 
.000200 
.000250 
.000300 
.000350 
.000410 
.000470 
.000540 
.000590 
.000650 
.000700 
.000770 
.000830 
.000900 
.000970 
.001040 
.001110 
.001200 
.001280 
.001380 
.001480 
.001580 
.  001730 
.001890 
.002070 
.002230 
.002500 
.002880 
.003140 
.003500 
.003900 
.004520 
.005050 
.005500 
.006300 


Sucoeaaive 

oomprea- 

sion  par 

inch. 


Inek. 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000060 
.000060 
.000070 
.000050 
.000060 
.000050 
.000070 
.000060 
.000070 
.000070 
.000070 
.000070 
.000090 
.000080 
.000100 
.000100 
.000100 
.000150 
.000160 
.000180 
.000160 
.000270 
.000380 
.000260 
.000360 
.000400 
.000620 
.000530 
.000450 
.000800 


Permanent 
aet. 


SacoeaaiTe 

pennanent 

aet. 


Inrk. 


0. 


0. 


.000020 


.000090 


.000170 


.000390 


001050 


002800 


Inch, 


0. 


.000020 


.000070 


.000080 


.000220 


1 000060 


.001760 


Remarka. 


Initial  load. 


Ultimate  atrangth. 


Manner  of  failure,  triple  flexure. 
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UbfItb   UCIBtTB 
MBTM,      BT,ft«. 


i 

Vmm. 

DiuMter 

SMtlOU) 

Tmilla 

tCMglh. 

1 

Per 

Total. 

it 

Inch. 

/•U*M. 

Bq.tMk. 

F-miU 

fWd«. 

TK 

flO 

LU> 

LOO 

30,  OM' 

M.OSO 

OrualU'. 

■  CM 

Lm 

l.M 

M,t80 

nno 

Da. 

14  0 

.!» 

l.M 

M.7M 

»7>0 

Do. 

Lltt 

28.111) 

Do. 

m" 

IBM 

.m 

i!oo 

n.uo 

M,4M 

Do. 

w 

]«t 

.in 

1.00 

M,1M 

30.  IW 

Do. 

M 

ITl 

.i» 

1.00 

13.  sew 

13.  UO 

Do. 

ux 

.119 

1.00 

M,MO 

18.  BM 

Do. 

K 

1*0 

.in 

1.00 

so,i«o 

M,2eo 

M 

101 

.!» 

i.oo 

31,  WMi 

Do. 

M 

LI» 

I.Ot 

mItm 

30,78. 

Do. 

^''  Couy^IroTt.  ^J)C.J^.  ^zi^iecLC^yCbrTetj^ 


H-  -  ^'  — 


'7  -^.^  > 


I 


•'I — " 


H  Ex  .$^/..  49  2 


12-INCH  CAST-IRON  M.  L.  RIFLED  MORTAR, 


EXPERIMENTAL  OTLINDEE. 


steel  specimens  fbom  hoop  ax  after  unhoopika. 
specimen  no.  3  was  taken  out  at  the  point  where  the  molten 
Cast-iron  used  in  unhooping  adhered  to  the  hoop  in  coolinq. 
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IS-DICH  CABT-aOV  It  L.  BUXED  KOBTAR. 
ffcii  D  „  No.  1123. 

\^  ^^  .26  square  inch. 


•lOBnllOD 


_i_ab«roHglnil««oUMi pMIDd>..     lOfl.' 

-«2S^h^roTi«i»i«ii« -do..-    M.' 


m  middle  af  (Mm 
i  %t  olra&rafeninoo 

.rr,".i*,''.a,".i» 


1166        TESTS  OF  IRON,  STEEL,   AND  OTHEB  MATEBIALS. 

No.  1124. 

12"  M 

Marks,  ^A^ 

Diameter,  '^664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Poundt. 
260 
1,250 
2,600 
3,750 
6^000 
0,250 
7,600 
8,750 
10,000 
11.260 
12,500 
12,750 
13,000 
18,250 
13,600 
13,750 
14,000 
14,250 
14,500 
14.750 
15.000 
15,250 
15,500 
15,750 
10,000 
10,250 
10,500 
16,750 
17,000 
17.250 
17.600 
18,000 
18,500 
19,000 
19,500 
20,000 
20,600 
21,000 
21,500 
22,000 
22,500 
28,000 
28,500 
24,000 
24,600 
25^000 
25^500 
20.000 
28,500 
27,000 
27,500 
28,000 
28.  UO 


PerMuare 
inon. 


Poundt. 
1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
80,000 
85^000 
40,000 
45^000 
60,000 
61,000 
62,000 
63,000 
54,000 
55,000 
60,000 
57,000 
68,000 
60,000 
00,000 
01.000 
62;  000 
03.000 
04.000 
65,000 
06,000 
67,000 
68  000 
60  000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
04,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
110,000 
112,000 
112,440 


Eloiisation 
per  Inch. 


Inch, 
0. 

.000150 
.000317 
.000483 
.000650 
.000817 
.001000 
.001150 
.001317 
.001467 
.001633 
.001667 
.001700 
.001733 
.001750 
.001783 
.001867 
.001917 
.001967 
.002033 
.002067 
.002138 
.002288 
.002500 
.002717 
.002950 
.008583 
.004333 
.004667 
.005333 
.006017 
.007600 
.009050 
.010750 
.012000 
.013588 
.015200 
.017088 
.018750 
.020683 
.022750 
.024667 
.027250 
.029000 
.032500 
.035667 
.030838 
.048588 
.0488 
.0550 
.0650 
.0833 
.0083 


SaccemiTe 

eloneation 

perlnoh 


Inch, 
0. 

.000150 
.000167 
.000166 
.000167 
.000167 
.000188 
.000150 
.000167 
.000160 
.000166 
.000184 
.000033 
.000033 
.000017 
.000033 
.000084 
.000050 
.000050 
.000006 
.000034 
.000066 
.000150 
.000217 
.000217 
.000233 
.000583 
.000800 
.000384 
.000666 
.000684 
.001483 
.001560 
.001700 
.001250 
.001583 
.001617 
.001883 
.001667 
.001933 
.002067 
.001917 
.002583 
.002360 
.002900 
.003167 
.004166 
.008700 
.004767 
.0067 
.0100 
.0183 
.0150 


Pennanent 
set. 


Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000017 
.000017 
.000038 


000033 


000138 


SQceeasIre 

permanent 

set 


Remarks. 


0. 


Inch. 


.000017 


0. 
0. 


.000016 


0. 


.000100 


Initial  load. 


Elasticllmit 


Tensile  strength. 


General  eummarjf. 

Tensile  strength  per  sqoare  inch  of  original  section poonds.. 

Slastio  limit  per  sqnare  inch  of  original  section do... 

Elongation  per  inch  after  mptare Inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Eodaction  in  diameter  at  point  of  mptare do... 

Redaction  in  Li»a  after  mptare,  per  centam  of  original  section 

Position  of  mptare ".TOfh 

Character  of  noken  sarfiMoe granolar;  small  dall  spot  at  the  drean 

Elongation  of  inohseciio&s ".20*,  'Ul,  'MO,  ".06^  " 


TESTS   OF  IRON,   STEEL,   AND  OTHER  MATERIALS.         1167 

No.  1125. 

Harks,    a 

Diameter,  ^^664. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


ToUL 


Pituds. 

350 

1.2S0 

2.500 

3.750 

5^000 

C2S0 

7,900 

8^750 

11,000 

11,290 

12.500 

12;  790 

U.MO 

13»290 

13»90O 

It.  790 

14,000 

14,250 

14,900 

14,750 

15.000 

15^900 

ICOOO 

IC500 

17,000 

17.900 

U.00O 

U.500 

mooo 
msoo 

21;  000 
2l;50O 
21,000 
21.500 
22,000 
2^900 
21.000 
21,500 
24.000 
24,500 
28^000 
2^50O 
20;  000 
20;  500 
27.000 
27,180 


P«r 


raqiiBre 
incn. 


1.000 

5,000 

10.000 

l^ooo 

90,000 
2S.O0O 
90,000 
85,000 
40.000 
45.000 
50,000 
51,000 
58,000 
53,000 
64.000 
66^000 
54.000 
57,000 
58.000 
50^000 
00.000 
02,000 
64.000 
06,000 
68^000 
70.000 
72.000 
74,000 
70^000 
78,000 
80,000 
82^000 
84.000 
86.0C0 
88.000 
90,000 
9S.000 
94,000 
96.000 
96.000 
100.000 
102,000 
104,000 
106,000 
108^000 
108^720 


EkmntioD 
per  meh. 


Jneh, 
0. 
.000117 


000450 


.000783 
.000988 

.001100 

.001267 

.001438 

.001617 

.001667 

.001700 

.001788 

.001867 

.001967 

.002867 

.002683 

.002097 

.008300 

.006917 

.004800 

.00^1167 

.007588 

.008783 

.010517 

.011800 

.018188 

.014867 

.016417 

.018500 

.020250 

.022167 

.023917 

.026017 

.028417 

.030900 

.038667 

.087000 

.040683 

.044833 

.050067 

.0550 

.0560 

.0867 

.1083 


SoeeeMlTe 

eloD|Bitlon 

per  tnoh.. 


Inek, 

.000117 
.000166 
.000167 
.000150 
.000183 
.000150 
.000167 
.000167 
.000166 
.000184 
.000050 
.000033 


.000084 

.000100 
.000400 
.000266 

.000334 
.000383 

.000617 
.000083 

.001267 

.001416 

.001200 

.001734 

.001283 

.001388 

.001684 

.001550 

.002083 

.001750 

.001917 

.001750 

.002100 

.002400 

.002483 

.002767 

.003333 

.008583 

.004260 

.005834 

.004388 

.0100 

.0217 

.0166 


set. 


Jnek, 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000038 
.000083 


.000183 


001867 


SaeeeeitTe 


Inch. 


0. 


.000017 
.000016 


000150 


001684 


Initial  Uwd. 


SlMUclimit. 


Tensile  strength. 


General  tuwmarjf, 

^■destraBctli  per  square  inch  of  ofifeinal  seotlon pounds..  106,720 

£mie  limit  per  sqnnninob  of  originslaeotion do...  52,000 

S'MittoB  per  inen  nifeer  raptare iBch..  a  1450 

PHMIaa  per  inch  under  strain  St  elssticlimit do...  .001700 

HoetloBio  diameter  nt  point  of  mptnre do...  .084 

medoD is  sien  after  rapture,  per  oentnm  of  oriffinal  section 27.6 

JNtioBof  raptore • ^  inch  from  middle  of  stem 

sf^tUrof  hnkok  sorfliee grannlar;  doll  spot  near  oiionmferenoe 

^•"•pfiBoftocneotiani ".lo.".ll,".2r,'M6/'.i2;''.ll 


1168       TESTS  OF  ISOK,   STEEL,   AND  OTHER  UA.TBBIAL8. 

So.  1126. 

Harks,     a 

'     Ho.  4 

Diameter,  ".564. 

Sectional  area,  M  square  incii. 


Applied  iDRdi.      1 

•isss- 

'"-" 

'"^-' 

ToUL 

-a-l  '-^' 

Fonnd,. 

IS 

t'Ioo 

li 

Is 
•i'£ 

H.2S0 

s 

li:S 

msoo 

it:»o 
K 
11 

aooo 

as 

aa.&oo 

Is 

30;  000 

avsoo 
27;  500 

S,01I0 

IE 

»3;000     1 

li 

Kr;ooo 

S:S 

SB,  wo 

e;;<M)o 

««,o«o 

OK.flOO      1 

It^  1 

go.ooO    ' 

g%<Hio 
otooo 

ioo;ooo 

10S,000     1 
101. -OOO 

io«,*yi   ' 

110,00(1     ' 

ni,S8o 

oomss 
oooou 

001807 
00  9110 

021007 

04S250 

0«AU 
0717 

ma 

Iitch. 
1000183 
;  000183 

:'Ei 

■S, 

.000033 
.00003J 
.OOOOM 

;S 

.0O003J 

.000007 
;ooo20a 

.000417 

; 001017 

.001700 
.001333 
.001707 

!0017SO 
: 002300 

.oosse* 
:om1i7 

;D03B34 
.00*083 

!odmi7 

.0117 

0. 
0. 

Inck. 
0. 

iDlUalhMd.                         / 

t. 

XluUollailt. 

T<nuOe*tnDfttL 

Tenon*  Hiength  par  oqiura  Inob  ororiilul  ooatiDa pomdo.. 

ElaMJo Umtt  p«T Mnue iooh of  ariglml  Motion do... 

Blongktiaa  par  iDsh  ■ftw  raptnra Inoh.. 


lebUo  limit.. 


BloncBtlon  per  lnob 

RodnolloD  In  dlauatsr , ._ 

RedDDtloB  is  uM  lAar  rapture,  p«r  oeBtam  of  otlfliul  Motlos 
Pmttionof niptarfl    -  --- 
Clunctor  of  broko 
n of inoh 


— ■ nuoivi  doU  not  naar  droonb'*'! 

'■.«*. -^W,  "Jl, -.(»,-.«, '•■ 
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No.  1127. 
13"  M 
A 
'    No.  6 

■ter,  ".564. 

nal  area,  .SS  square  inch. 


sdlokdi. 

peif=.h. 

SooosMlve 

PonnancDt 

Sao«CHlr« 

B«nirk*, 

ZS.000 

15 

iS.OOO 

M,000 

si:  000 

S2.000 
S3.  000 

mIooo 

U.DOO 
50.000 

JiieA. 

!  0001  IT 
.000300 
.000*33 
.000600 

.000701 

.ooosn 

!oo  250 

.00  wo 

.00  583 

.00  000 

.001033 

i0O]733 
.001800 

Indi. 

'«„ 

.Dooes 

.000  33 
.000  BT 
.000  87 
.000  50 
.000  88 
.000  «7 

.0OOJ5O 

.' 00001 T 
.000033 
.oooorm 

!uOOD8T 

;0W350 
.000366 

!  001150 

ioolSM 
loollST 

:  001017 
:o«2si7 

: 003250 
.OOUH 
.  .005333 
.0000 

:oi87 

inch. 

.'000017 

..'"* 

iDltWIoad. 

Blutlo  limit. 

Tenillflitraiigth. 

.ooooiT 

.OOOMO 

.000033 

M.OOO          .003083 

oolooo        .ooaroo 

S3,000           .HMUO 

-001833 

.001583 

(t.000          .007M7 

Sr     :!!!S 

72,000          .012187 

S:!!!     :!1S 

ass  -"s. 

w,too        .owsso 

82,000          .032807 
KOOO           ,0JS8M 

108.000            .0817    , 

Gtneral  laianiars. 


...ponndi..    10e,iWO 


vu  tlUtr  niptlire.  per  oantoin  at  ori|[liia[  snctlen 

brekBnoiir&oe 

' 'aeb  at€lioii» • — — 

El.  31 74 


1  inch  from  nesk 

Craniiluj  dullosnter 

,".22*,  ".1«,  ".13,  ".11,  ".13,  ".10 
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Marks,    a 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


No,  1128. 


Applied  loads. 


Total. 


Poundt. 
250 
1,250 
2.500 
3,750 
5,000 
6,250 
7,600 
8,750 
10,000 
11,250 
12.500 
12,760 
13,000 
13,250 
13,500 
13,750 
14,000 
14,  -250 
14,600 
14.750 
15.000 
15,500 
16,000 
16,600 
17.000 
17.500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,600 
22.000 
22,500 
23,000 
23,500 
24, 000 
24, 500 
25, 000 
26,600 
26,000 
26.600 
26.900 


Per  aqaare 
Incn. 


Pounds. 
1,000 
5,000 
10,000 
16,000 
20,000 
2.5,000 
30,000 
35,000 
40,000 
45.000 
50,000 
61,000 
52,000 
63,000 
64,000 
66,000 
56,000 
67,000 
58,000 
50,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
107,600 


Elongation 
per  inch. 


Inch. 
0. 

.000150 
.000333 
.000467 
.000617 
.000767 
.000960 
.001117 
.001283 
.001460 
.001617 
.001650 
.001683 
.001733 
.001783 
.001867 
.001983 
.002133 
.002267 
.002483 
.002983 
.003933 
.005283 
.006750 
.008250 
.009600 
.011167 
.012667 
.014333 
.016250 
.018000 
.019500 
.021333 
.023667 
.025667 
.  028200 
.030833 
.033683 
.  037167 
.040833 
.045667 
.051250 
.058760 
.0733 
.1017 


Sacoesaive 

elongation 

per  inch. 


Inch. 
0. 

.000150 
.000183 
.000134 
.000150 
.000150 
.000183 
. 000167 
.000160 
.000167 
.000167 
.000033 
.000033 
.000050 
.000050 
.000084 
.000116 
.000160 
.000134 
.000216 
.000500 
.000960 
.001360 
.001467 
.001600 
.001350 
.001567 
.001500 
.001660 
.001917 
.001750 
.001500 
.001833 
.002334 
.002000 
.002533 
.002633 
.002850 
.003484 
.003666 
.004834 
.005583 
.007500 
. 014650 
.0284 


Permanent 
set 


Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000017 
.000017 
.000017 
.000033 


.000100 


.000950 


Saocesaive 

permanent 

set 


0. 


Inch. 


.000017 


0. 
0. 
0. 


.000016 


000067 


000850 


Bemar] 


Initial  load. 


Elaatio  limit 


Tensile  stronj; 


General  sumnuirtf. 

Tensile  strength  I>er  aqnare  inch  of  original  section pooni 

Elastic  limit  per  sooare  inch  of  original  section d 

Kltingatiou  per  inch  af  t«r  ruptare in< 

Elongation  per  inch  under  strain  at  elastic  limit '. d 

Redaction  in  diameter  at  point  of  mp tare d> 

liodiiction  in  area  after  rnptare,  per  centam  of  original  section 

Position  of  rnptnre ". 

Character  of  broken  sarface grannlar 

Elongation  of  inch  sections ".23*,  ".12,  ".10," 


FRICTIONAL  RESISTANCE  EXPERIMENTS. 


TESTS. OF  SPECIMENS  TAKEN  FROM  TUBESECTION. 
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H  Ex  i^l_  49  2 


TESTS    OP    IRON,  STEEL,  AND    OTHER    MATERIALS.  1173 

Axes  oi  outside  and  middle  speciuieus  about  2  inches  from  end  of 
forgiug;  axis  of  inside  specimen  about  three-fourths  of  an  inch  from  end 

of  forging. 

No.  2209. 

Marks,  «?,S^^ 

Diameter,  '''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total.     Per  square 
I       inch. 


! 


Poundi. 

'    1,250 

2,  .100 

3,750 

i.OOO 

G.250 

?,50i| 

«.750 

10. 00  J    I 

10.  iV)    1 

lO.SOi) 

10,750 

11,00a 

11,230 
11,500 
11.750 
12.000 
12,250 
12,5iiO 
12.75«» 
11.000 
IT  250 
13,.iOO 
13,750 
U.OOO 
H.250 
K500 
li.750 
15,000 
1-».000 
1«,0«0 
16,500 
17.000 
17,500 
1^000 
,^500 
l»,00O 
19.500 
»>.000 

au.5oo 

21.000 

a,  000 

22,270 


Pounda. 
1.000 
5.000 
10.000 
15,000 
20,000 
*J.">.  000 

no,  «K)o 

35,  000 
4(»,  000 
41.000 
4-',  O'jO 
41,000 
41.000 
45.  (00 
40,  Otn 
47.000 
4H.000 
4fl.000 
50,000 
51.  (KM) 
52,000 
53,000 
54,000 
55,000 
56.000 
57,000 
58,000 
59.000 
60,000 
6*2,000 
64.000 
(i6,000 
68,000 
70.000 
72.000 
74, 0(H) 
76,000 
78,000 
80.000 
82,000 
84,000 
86.000 
88,000 
89.080 


Elongation 
per  inch. 


Inch. 

.000067 
.0OU2:t3 
.  (MMM67 
.  o<MHi:t:{ 

.U0(»800 

.000967 

.001100 

.001300 

.001300 

.001367 

.  001433 

.001467 

.  001467 

.001.500 

.001600 

.001700 

.0*11767 

.001067 

. 002267 

.00:1567 

.C04567 

.005833 

.00683:} 

.  008133 

.000133 

.010133 

.011100 

.012883 

.014183 

.016600 

.018667 

.021167 

.024000 

.026700 

. 030033 

.034000 

.038467 

.014000 

.050.133 

.0600 

.0767 

.0967 

.1400 


Snccessive 

elon{;ation 

per  inch. 

Permanent 
Bet. 

Snccessive 

permanent 

set. 

Remarks. 

Inch. 
0. 

.000067 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

• 

Tensile  strength. 

.000166 

.  000-234 

.000166 

.000167 

.000167 

.000133 

.000200 

0. 

.000067 

.000066 

.000034 

0. 

0. 

.000033 

.000100 

.000100 

.000067 

.000200 
.000300 

.  000300 

.000300 

.001300 

.001000 

.001266 

.001000 

.001300 

.001000 

.001000 

.000967 

.001233 

••■*•■**••*. 

.001800 

. 002467 

.002067 

.002500 

.002833 

.002700 

.003333 

.003967 

.004467 

.C05533 

.006333 

.D09667 

.0167 

.0200 

.0433 

General  summary, 

jJ5^<^ff™^ity 7.8556 

««niijeg8 ^ _         j7  j7 

j^Jj^ 'trench  per  sqnare  inch  of  original  secUon poumls..      89,080 

»jj[*ic  limit  per  sciaare  inch  of  original  section do. . .      49. 000 

g^StUon  per  inch  afterruptnre inch..      0.2333 

S*JiSUioD  per  inch  under  strain  at  elastic  limit do...    .001767 

SJJ'ctionin  diameter  at  point  of  ruptnre do  ..         .154 

JJJ.oction  in  area  after  m ptare,  per  centum  of  original  section 47.2 

q2J«i»  of  ruptnre ^ 1".3  from  neck 

j^^^roi  broken  surface .' silky;  traces  of  granulstioii 

^^*S>tionof  inchseetiona '.12.  ".37*.  "21 


I 
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No.  2210. 
Marks,  "I,*;," 
!Diameter,  ".565. 
SectioDal  area,  .25  square  inch. 


Applied  load*.      1 

scrl 

•x"S 

■et. 
Jath. 

0. 

Kainvki. 

ToUL 

'■^'T"  "^ 

1.2.W 

iS 
13 

T.SOO 

0.2M 

jS 

.750 

aa,2M 
isoo 

r£ 

13.  SM 

!ii 

T4^»)ll 

S3 
IS 

7,  Oil* 

T.niKi 
d.mio 

8,600 

si 

Il!llUU 
!.I,HM 

^^r^  0 

^liCo 

I0.OWI 

HOW) 

11 

IS 

S:5 

4G,AilO 

B 

ti:.m 

sa.mi 
s.!ws 

EilXKl 

Is 

sfl,(ioii 
Ge,uiu) 

IS 
as 

IE 

70![H* 

si!  iiiii 

M.BIO 

Inch. 

U01333 
OOlSTfl 

001533 
OOIMT 

0V1IW0 

00171X1 

OIKJTM 
D0I«33 

00«HW 
007007 

01 1400 

OIWMT 
022000 
024831 

O-Jfooo 
oaiajs 

035333 
040000 

oidSfiT 

0807 

Inch. 

0001 RT 

oooaw 

0U0131 

000167 
OUOIST 
0001  Ofl 

ooouii3 

OOnOflT 

ooiion3 

ODOWT 

DOUUO 
001107 

ooi»w 

001 IHM 

001007 
001  ooo 

OOIIIOD 

ooflses 

01^334 

Initial  toiul. 
Elutic  limit. 

TOBBllOBtTeUKtb. 

0. 

.000400 

.000100 

General  aiimMary.' 


mlt  per  annara  loch  or  c 
m  par  lunb  Bftor  rnptur 


t  i^butlo  limit 

niplure,  pcrcentnniof  orisinii  si 


!.'.*;  BilkyV  lii™.  of  (imiil*,?^ 


TESTS  op' IRON,   STEEL,   AND  OTHER  MATEfilALS.       Il76 


No.  2211. 


a     8  T  Cex 
*»     T,M 

eter,  ".565 

)nal  area,  .25  square  inch. 

. 

Ued  loads. 

j  Per  sanare 

inch. 

1 

EIoD  Juration 
per  inch. 

Saccesnivo 

elongation 

per  inch. 

Inch. 

0. 
. 000133 
.000134 
.  OOOL'OO 
. 000200 
.  0001  Oil 
.000167 
.(KX)133 
.  000167 
.  000133 
. 000200 

.  0  o_':u 

.001266 

.ooio:t4 

.00 II  (lit 
.  000040 

.  oor>:{4 

. 000766 
.001334 
.  000^33 
.(K)1333 
.001167 
.001100 
.001200 
.  (Hll3;i3 
.002834 
.  002033 
.  i»02333 
. 002467 
.  003.533 
. 003667 
.004167 
.  OOAKa 
.007333 
.008000 
.  012667 
.  02.33 
.0467 

Permanent 
set. 

Inch. 
0. 
0. 
0. 

u. 

0. 
0. 
0. 
0. 
0. 
0. 

Successive 

permanent 

bet. 

Remarks. 

Pound*.     I       Ituh. 
1, 000     .     0. 
5. 000     '       .  000133 

Inch. 

0. 

Initial  load. 
EhisUc  limit. 

Tensile  strength. 

10,000     1       .000267 

***** 

IMMiO     !       .000467 

20,  00.)            .  000667 

25, 00<1           .  0O0H33 

1       :H),ooo 

.  001000 

.0011:^1 
.001:100 
.001433 
.00lfW3 
,00l8ii7 

.  oo:io:{.3 

.001007 
.  00V23.3 
.  00  J83:{ 
.  0O7WI7 

35.000 

40,  000 

.•..•••••••• 

45, 000 

1         46, 000 

'             47, 000 

)             48,  IKH) 

1     1         4U.  000 

»             50,000 
>             5I.0O0 

.003367 

.003367 

>             52,  (H)0 

i     1         53,000     j       .(K)78;{3 

)             54.000     1       .009167 

r.5.000 
56,  000 
.«»7.  000 
58,000 

.010000 
.011.333 
.012500 
.013000 

.01  800 

.016133 
.  018967 
.021000 

»             59.  Ot>0 

• 

»             60,000 

0             62, 000 
D             64,000 

1)             66.(HM)     1       .02;{333 

0             68, 000 

. 025800 

0     i         70. 000 

.  021»333 
.  03  JOl/O 

0             72,000 

0             74,000           .037167 

B             76.000           .012000 

U              78, 000            . 049333 

0             80.000 

. 057333 
.0700 
.0933 
.1400 

U     1         82,000 

0             84,000 

0             85, 440 

General  summary, 

trength  per  square  inch  of  original  section nonnj.         o.  .^ 

mit  per  souare  inch  of  original  section.-..  pounds..      85,440 

)n  per  inch  after  rnptare i    u"      "•""** 

•n  per  inch  under  strain  at  ehwtic  limit!  !*.!!!*.*.'.' .i«  *  *      i:^^^, 

Q  in  diameter  at  point  of  rupture  ,     ••    •**<*"•»•> 

1  In  area  after  rupture,  per  centum  of  original'  section  .*.".*. ' "         'J?'i 

ifmptnre *  ;,\'AV *iVj;     ,  ^'^ 

•of  broken  surface :;;.; •;;,:„;;u; ''Hln^J^"."^^*®  °/ *^*" 

Qofinchaections  granular;  dull  spot  at  circumference 

".18,  ".36*.  ".16 
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No.  625 


^o. 


Marks,  »?.f5^ 

Length,  5".009. 

Diameter,  ''.799. 

Sectional  area,  .50  square  inch. 


Applied  loads. 


Total. 


Pounds. 
&00 
2,500 
5,000 
7,500 
10. 000 
12,500 
15,000 
17,500 
19.000 
19,  500 
20,000 
20,500 
21,  000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
38,850 


Per  ftquarc 
inch. 


Pounds. 
1,000 
5.000 
10,  OUO 
15.000 
20,000 
25,000 
30, 000 
35,000 
38,000 
39,000 
40,000 
41.000 
42, 000 
43. 000 
44.000 
45, 000 
46.000 
47. 000 
48,000 
49.000 
50.000 
77.700 


Compres- 

Hion  per 

inch. 


Inch. 
0. 
. 000133 
. 000267 
. 000433 
.  000600. 
. 000767 
.  000933 
.001067 
. 001200 
.001207 
.001300 
.  001333 
.001307 
. 001400 
.001433 
.001407 
. 001500 
.OOlliuO 
. 0025OU 
. 008433 
.009000 


Succoftsive 

conii»re«- 

sion  per 

inch. 


Inch. 


0. 


.000133 
.000134 
. 000166 
.000167 
.000107 
.000166 
.000134 
.000133 
. 000007 
. 000033 
.  000033 
.  000034 
. 000033 
.  0iM)033 
. 0U0034 
. 000033 
. OOOIOO 
. 000900 
. 005933 
. 000^67 


Permanent 
sot. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


000033 


Sncccsftivo 

pcrm.incnt 

set. 


0. 


Inch. 


000033 


.  000033 


000007 


000034 


006907 


.006900 


Kcmarks. 


Initial  load. 


Elastic  limit. 


Ultimate  strength. 


General  summary. 

Elastic  limit  per  square  inch  of  orif^inal  section poantls..       ^^'ir^ 

Compression  per  inch  under  stress  at  elastic  limit inch..    O-^*'  V^ja 

Ultimate  strength  per  sqnare  inch  of  oti^inal  section pounds..       77.  *^ 

Manner  of  failure triple  fle**" 
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No.  626. 
Marks,  sTCei 

Length,  5*'.011. 

Diameter,  ''.798. 

Sectional  area,  .50  sqnare  inch. 


Applied  loads. 


Total. 


Poundt. 
500 
2,500 
5,000 
7,500 
10.000 
12,500 
15,000 
17, 5<K) 
20.000 
20.500 
21,000 
21.500 
22,  (JOO 
22.r.OO 
23.000 
23,500 
24,000 
24.riOO 
25,  (WO 
25,500 
26.000 
41,300 


Per  pqojiro 
iiicti. 


Pounds. 
1,000 
5,000 
10.000 
15.000 
20.000 
25.000 
30.000 
35,000 
40,000 
41.000 
42.000 
43;0O0 
44,000 
45,000 
46,000 
47,000 
48.000 
40.000 
50, 000 
51.000 
52,000 
82,600 


Compres- 

Aion  per 

incu. 


Inch. 
0. 

.000133 
.000267 
.000400 
.000600 
.000767 
.000967 
.001167 
.001333 
.001400 
. 001467 
.001500 
.001600 
.  OOI6O1) 
.001700 
.001707 
.001807 
.002067 
.002500 
.  003.500 
. 004767 


Succeflsire 

compros> 

ftiun  per 

iocD. 


Inch. 

0. 

.000133 
.  000134 
.  000133 
.  0<M)200 
. 000137 
.000200 
.000200 
.000106 
.000067 
.000067 
. 000033 
. 000100 

0. 
.000100 
. 000007 
.000100 
.000200 
.000433 
.  001000 
.001267 


PermaneDt 
set. 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 
.000067 
.  000133 
.000233 


000333 


Succeasivc 

permaoeut 

set. 


Inch. 


0. 


.000067 
.  00U066 
.  000100 


000100 


000933 


.000600 


Remarks. 


Initial  load. 


Elastic  limit. 


Ultimate  strength. 


General  summary, 

EUstic limit  per  sqaaro  inch  of  original  section ponnil.'^ . .      47, 000 

i>jnipr©88ion  per  inch  under  stress  at  elastic  limit inch..  0.001707 

Ultimate Rtrength  per  square  inch  of  original  section pounds..       82,U(iO 

Maaoerof  (ailare triple  flexure 


^<f 


H  Ex  .*?/..  49  2 
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No.  679. 

Marks,  ex  t  (F  b) 

Length,  4''.do5. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 


Applied  loads. 

Compres- 
sion per 
inch. 

Inch. 
0. 
.000100 
.000233 
.000433 
.000600 
.000767 

Saccessive 
compres- 
sion per 
inch. 

« 

Permanent 
set 

Saccessive 

Total. 

Per  sanare 
inch. 

permanent               Remarks, 
set. 

1 

Poundi. 
500 
2,500 

PoundM. 
1,000 
5,000 
10,000 
15,000 
20,000 
9^  000 

Inch, 
0. 
.000100 
.000133 
.000200 
.000167 
.000167 
.000166 
.000167 

Inch, 
0. 
0. 
0. 

(». 

0. 
0. 
0. 
0. 
.030033 

Inch. 
0. 

Initial  load. 

5,000 

7,500 

10,000 
12,500 

15,000 

30, 000    i       -  00003.1 

17,500 

35,000 
40,000 
41,000 

.001100 

20,000 
20,500 

.001333     1       .000233 
OOIKLI     :        .000500 

.000033 

Elastic  limit. 

21,000 

42.000          .001967 
43, 000    I      -  002400 

.  000134 
.  000433 
.000667 
.000600 
.001000 
.000666 
.001134 
.000800 
.000900 
.000900 
.000800 
.001000 
.  000633 
.000^3 

(JUimate  strength. 

21,500 

22,000 

44.000 
45,000 
46.000 
47.000 

.003067 
.003667 
.004667 
.005333 
.00G467 
.007267 
.008167 
.009067 
.009867 
.010867 
.011600 
.012333 

22,500 

23,000 

23,500 

24,000             IROOO 

24,500 
25,000 

49.000 
.•iO  000 

25,500    !         51^666 

2S,000             52.000 

26,500 

53.000 
54,000 
55,000 
91,400 

27,000 

27.500 

...... ...... 

45,700 

1 

General  summary. 

p'**^  limit  per  aqaare  inch  of  original  section pounds..        40,000 

l^prwaion  per  inch  under  stress  at  elastic  limit inch..     0.  0013:i3 

ulUQate  strenji^h  per  square  inch  of  original  section* pounds..        91,400 

«»iw»er  of  failure triple  flexure 
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No.  680. 

8  R 

Marks,  ex  t  (F  r) 

R 

Length,  4".004. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 


Applied  loads. 

Compres- 
sion per 

iDCU.      . 

Successive 
compres- 
sion per 
incu. 

Permanent 
sot 

Saccessive 

permanent 

set. 

Total. 

Pounds. 

500 

2,500 

5,000 

7,500 

10, 000 

12,500 

15,000 

17,500 

18,000 

18,500 

19,000 

19,500 

20.000 

20,  500 

21.000 

21,500 

22,000 

22,  500 

23,  GOO 
23,500 
24.000 
24,600 
25,000 
25.500 
26, 000 
26. 500 
27,000 
27.500 
45,500 

Per  sqnarc 
inch. 

Remarks. 

Pounds. 
1,000 
.5,000 
10.  000 
15,000 
20,  000 
2.5,  000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42, 000 
43,000 
44,000 
45,000 
46, 000 
47.000 
48, 000 
49.000 
50, 000 
51,000 
52,000 
53,000 
54,000 
55. 000 
91,000 

Inch. 
0. 
.  000133 

.  ooo:',oo 

.0U0IG7 
.  000(133 
.000800 
. 000967 
.0011 33 
.001107 
. 001200 
.001207 
.001333 
.001307 
.001600 
.0017:J3 
. 002633 
.003333 
.004167 
.001967 
.005967 
.006933 
.  007833 
.008607 
.009533 
.010333 
.011233 
.012000 
.012900 

Inch. 
0.  . 

.000133 
. 000167 
. 000107 
.  000166 
. 000167 
.  000167 
.000160 
. 000034 
. 000033 
. O0OOG7 
.000060 

.  oooo:j4 

.  0(10233 
.000133 
. 000900 
.  000700 
•    .000834 
.  000800 
.001000 
.000966 
. 000900 
. 000H34 

. ooosei 

. 000800 
.000900 
.000767 
.000900 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

*****      ***** 

Elastic  limit. 

Ultimate  strength. 

Gena'al  summary. 

Elastic  limit  per  sqnaro  inch  of  original  section ponnds  . 

(/ompression  per  incli  under  stress  at  elastic  limit inch. .    ( 

Ultimate  strength  per  square  inch  of  original  section pounds . . 

Manner  of  failure triple 
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No.  681. 

Marks,  ex  t  (F  r) 

Leofcth,  4".0a5. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 


Applied  loads. 

Compres- 
sion per 
men. 

Successive 

compres* 

sion  per 

incli. 

Perniauent 
seU 

1 
1 
Successive 

' 

Totol. 

Per  Mmare 
inco. 

permancDt  i 
sot         i 

llemarks. 

Pnnd*. 
250 
2. 500 

Pounds. 
1,000 
ft  000 

Inch. 
0. 

.000100 
.000267 
.000433 
.000600 
.000767 
.000033 
.001100 
.001133 
.001200 
.001233 
. 001333 
.001567 
.002100 
.002533 
.003233 
.004000 
.004833 
.005067 
.006667 
.007667 
.008667 
.000367 
.  010200 
.011167 
.012000 
.012833 
.  013767 

Inch. 
0. 

.000100 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.  0U0033 
.  000007 

.  oo()o;j3 

.000100 
.000234 
.  000.>33 
.000433 
.000700 
. 000767 
.000833 
.000834 
.001000 
.001000 
.001000 
.000700 
.000833 
.000067 

.oooai3 

.000833 
.000934 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 

Ineti. 
0. 

Initial  load. 

5,000 

lO.OOO 
15,000 
20,000 
25,000 
30,000 
35.000 
36,000 
37,000 
38.000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
89.400 

7.500 

13,000 
12.500 

• 

Elastic  limit 
Ultimate  strength. 

15,000 
17,500 
18,000 

.000033 

18,500 
19,000 

19,000 
20,000 

30.500 

21,000 

21,500 

22,000 

22.500 

23,000 

23,500 

24,000 

24,500 

25,0U0 

25,500 

26,000 

28.500 

27,000 

27,500 

H7W 

General  summarif, 

r**^ limit  per  square  inch  of  orij^nal  section pounds..        38,000 

J.^pPe«8ion  per  inch  under  stress  at  elastic  limit iocli..    0.  ooiivu 

'^ituoate Rtrensth  per  square  inch  of  ori<;inal  section pounds..        80.400 

**°»«rofl4Uaro tiiple  flexure 


FRICTIONAL  RESISTANCE 


OF 


STEEL  HOOPS 


SHP^TJISTK    ON   STEEL    TUBES 


11S3 


J'T'tciiCori.a^  y0fT£sie^n,oC'  Gocffcr^t^f^vZs 


HExii^_.«2 


^r^i^naC    ,re<n>!fartcc  expert^nenl 


^'  Ao o^  ct^n-cl ^iaie 


H  Ex  vJ/. .49  2 


JfV'^c^^rtexX    ye^i^sff^itrtce   Gx^ej^e^n&rt^ 


t3    J^OO^  «^«^   ^C:t^<» 


H  Ex  ^/..  49  2 
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riOHAL   EESISTANCE   OF  STEEL  HOOPS   SHRUNK  ON  STEEL 

TUBES. 

i  hoops  and  tabes  were  received  at  the  Watertowu  Arsenal  in 

assembled  state,  having  been  prepared  and  shrank  together  at 

Point  foundry  under  the  supervision  of  Lieut.  E.  Birnie,  jr.,  Ord- 

;  Department,  U.  S.  A. 

J  estimated  temperature  of  the  3  inch  hoop  when  taken  from  the 

ce  to  assemble  was  470o  Fahr. ;  that  of  the  4- inch  hoop  515°  Fahr. 

Watertown  Arsenal  the  accessible  diameters  were  measured  be- 

mhooping  and  again  after  uuhooping,  the  several  diameters  mak- 

]ual  angles  with  each  other.    The  unhooping  was  done  by  forcing 

oops  from  the  tubes  in  the  direction  of  their  axes. 

e  end  of  a  tube  rested  against  a  buttress  in  front  of  the  flat  plat- 

of  the  testing-machine,  a  cast-iron  ring  being  used  between  the 

site  platform  and  the  hoop. 

the  details  of  the  tests  are  shown  the  apparent  movement  of  the 

I  on  the  tubes  during  the  progress  of  the  loading  ui)  to  the  max- 

I  resistance,  and  afterwards  the  diminishing  loads  on  the  hoops  at 

vals  until  they  were  wholly  removed  from  the  tubes. 

tervals  of  rest  of  longer  or  shorter  duration  were  allowed,  and  the 

t  on  the  frictional  resistance  observed. 

e  hoops  did  not  slip  over  the  tubes  with  a  smooth  continuous  move- 

,  but  with  a  series  of  sudden  slips  and  throbs,  during  which  there 

fluctuations  of  the  loads. 

ater  was  sprinkled  upon  the  assembled  parts  while  they  were  hot, 

h  is  thought  to  account  for  its  presence  on  the  frictional  surfaces 

unhooping. 

SCO  io  ghrlnkaire  diameters  before  and  after  anhooping : 

cb  hoop  and  tabe inch..  0.016434 

cb  hoop  and  tube do...  0.016350 

QiD  frictionM]  resistance  found  : 

ch  hoop  and  tnbe pounds..    265,800 

cb  hoop  and  tube do 404,100 


EXTEBIOB  DIAMETERS  OF  S"  HOOP. 


BEFORE  UNHOOPINO 


lln  inches.] 


Distance 
from  top. 

Diameters. 

Means. 

1 

9 

3 

4 

0.1 
1.5 
2.5 

20. 0165 
20.  0164 
2C.015» 

20.C164 
20. 0162 
2C.0158 

20,0156 
20,  01153 
20, 0146 

20. 0168 
i:0.0152 
20.0147 

20. 016076 
20.016775 
20.  015250 

.20".0157 


AFTER  UNHOOPING. 


0.5* 

1.5 

2.5 

20.0042 
20.0041 
20.0036 

20.0043 
20. 0038 
20.0034 

20.0041 
20. 0038 
20. 0033 

20. 0042 
20.0038 
20.0033 

20.  0042«O 
20. 003875 
20.  003400 

H.  Ex.  31. 75 


.2Q"..003925. 


Restoration 0".011875 
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INTERIOR  DIAMETERS  OB  A"  IIOGP. 

AFTER  UNHOOPLNG. 
[In  inches.] 


Distance 
from  top. 

Diameters. 

Means. 

1 

2 

3 

4 

0.5 
1.5 
2.5 

15.  7463 
1G.7461 
15. 7459 

15. 7462 
15. 7460 
15.  7460 

15.7463 
15. 7452 
15.7459 

15. 7463 
15.  7452 
15. 7461 

15.746275 

15. 745126 
15. 745975 

Mean 15".745»i 

DIAMETERS  OF  BORE  OF  TUBE  WITH  3"  HOOP. 

BEFORE  UNHOOPING. 
[In  inches.] 


Distance 
from  top. 

0.50 
2.75 
5.00 

Diameters. 

Moans. 

1 

7.9946 
7.9060 
7.0968 

il 

3 

4 

7.9953 
7.90CI 
7.9i>69 

7.9952 
7.9957 
7.9970 

7.9964 
7.9957 
7.9968 

7. 995125 
7.905876 
7.996875 

Meaii 7".995»58 


AFTER  UNHOOPING. 


7.9970 
7.9980 
7.9988 


7.9971 
"^.9984 
7.9968 


Mean 7".998066 


7.9971 
7. 9980 
7.0088 


7.9975 
7. 9985 
7.9988 


7.997175 
7. 998225 
7.998800 


Restoration 0".oa2108 


EXTERIOR  DIAMETERS  OF  TUBE  WITH  3"  HOOP, 

AFTER  UNHOOPING. 
[In  inches.  | 


Distance 
from  top. 

Diameters. 

Means. 

1 

9 

3 

4 

0.5 
1.6 
2.5 

16. 7626 
15.7620 
16.7621 

15.7626 
15.7620 
IS.  7620 

15.  7627 
15. 7621 
15. 7621 

15.76C6 
15.7620 
15.7621 

15.  762575 
15. 762025 
15. 762075 

MMn 


^y/ 782225 
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EXTERlOli  DIAMETERS  OF  A"  HOOP. 

BEFORE  UNHOOPING. 
[In  inobeft.] 


Distance 
from  top. 

0.5 
2.0 
3.5 

Diamotere. 

Means. 

20.024600 
20.  023775 
20.022500 

1 

20.  0246 
20.0238 
20.0226 

•  3 

20.0246 
20.0238 
20.0226 

3 

20.0240 
20. 02:i8 
20.0226 

4 

20.0246 
20.0237 
20.0222 

.20".023«25 


0.5 
2.0 
3.5 


2a  0137 
20. 0124 
20.0109 


AFTER  UNHOOPING. 


20. 0138 
20. 0123 
20. 0112 


.20".012641 


20. 0142 
20.0128 
20. 0112 


20. 0142 
20.0128 
20.0110 


20. 013975 
20. 012575 
20.011075 


Restoration  0".011064 


INTERIOR  DIAMETERS  OF  A"  HOOP, 

AFTER  UNHOOPING. 
[In  inohes.] 


Distance 
from  top. 

Diameters. 

Moans. 

1 

15.7466 
15.7458 
15. 7459 

9 

3 

4 

0.5 
2.0 
S.5 

15.7459 
15.  7462 
15. 7461 

16.7462 
15. 7468 
15. 7462 

15. 7460 
15.7462 
15. 7462 

15.745925 
15. 746250 
15.  746100 

Distance 
from  top. 

Diameters. 

1 

9 

7.9919 
7.9903 
7.9921 

3 

0.50 
3.25 
6.00 

7.9919 
7.0903 
7.9923 

7.9919 
7.9902 
7.9922 

7.9918 
7.0903 
7,9921 


Means. 


7. 991875 
7.990275 
7. 992175 


DIAMETERS  OF  BORE  OF  TUBE  WITH  A"  HOOP. 

BEFORE  UNHOOPING. 
[In  inches.] 


15".746092 


7".99144l 


0.50 
3.2» 
6.00 


AFTER  UNHOOPING. 


7.9945 
7.9931 
7.9047 


7.0945 
7.9933 
7.9947 


7. 9941 
7.9930 
7.9916 


■"•t"™  "J'"!' 


7.0944 
7.9930 
7.0944 


7.994375 
7.993100 
7.994600 


7".994025 


Refctoration V'.Q^^;>%V 
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EXTERIOR  DIAMETERS  OF  TUBE  WITH  \"  HOOP, 

AFTER  UKHOOPING. 
[In  inches.] 


Distance 
from  top. 

Diameters. 

Means. 

1 

9 

3 

4 

0.6 
2.0 
3.5 

15.  7617 
15.7623 
15. 7628 

15.7620 
15.7624 
15.7633 

15.7620 
15.7825 
15.7631 

15. 7620 
15. 7624 
15.  7628 

15.7^1925 
15.762400 
15. 763000 

Mean 15" 

FRICTIONAL  RESISTANCE  BETWEEN  TUBE  AND  3"  HOOP. 

DETAILS. 


Applied 
loads. 


Poundi. 
50,000 
89,000 
100,000 
150, 000 
200,000 
220,000 
240,000 
245,000 
250,000 
200,000 
265,800 

*i32,'6o6' 
130,400 


Total 
move* 
roent. 

Time. 
SeeondM. 

IncheM. 

0. 

0. 

.0006 
.0014 
.0024 
.0025 
.0035 
.0038 
.0030 
.0030 

.0504 

.1138 

Bemarks. 


Initial  load. 

Micrometer  measurements  were  taken  between  the  hoop  an« 
face  of  platform  of  tentinff  machine.    Hence  the  appareu 
movement  of  the  hoop  on  uie  tube  inclades  the  compressioa 
of  the  cast-iron  platlorm. 


Maximum  frictional  resistance. 
After  the  slip. 
Continues  the  movement. 


Sudden  slip  of  hoop  on  tulx». 


[Micrometer  measurements  now  taken  from  platform  to  platform.] 


128,000 
137, 000 
140,000 
143,900 
116,000 
127,000 
12.'>,000 
136,500 
140,000 
122,000 
128,000 


.1138 
.1140 
.1140 

.1220 
.1257 
.1260 
.1275 

.1338 
.2650 

Rested  10  mintitos. 


Maximum  resistance  after  the  rest.    Sudden  slip  load  and 
reading  now. 

Rested  about  3  minutes. 

Sudden  slip. 
After  slip. 
Movement  continues. 


The  hoop  kept  in  motion,  the  resistance  varying  from  128,000  to  138,000 
pounds,  with  unsteady  movement  as  before.  A  final  sudden  slip  of  the 
lioop  reduced  the  load  to  113,000  pounds,  the  total  movement  beiOe 
".4970,  when  the  test  was  discontinued. 

Contact  surfivces  in  sight  were  slightly  rusty,  which  it  is  thought  iock 
place  after  the  surfaces  were  expos^  to  the  air. 

After  a  rest  under  zero  load  of  25  hours  45  minutes  the  loading  v^^^ 
renewed. 
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lONAL  RESISTANCE  BETWEEN  TUBE  AND  3"  JJOOP— Continued. 

DSTAILS-Continaed. 


d 

Total 

move- 

Timo. 

Remarks. 

ment. 



r. 

Inches. 

Second*. 

0 

.4070 

Ifaximnoi  reaistonce  after  above  Mtt. 

0 

0 

"".'5074** 
.52 
.53  . 

After  sudden  slip. 

0 

0 

*"'*38'"** 

» 

.54 

34 

0 

.55 

10 

0 

.56 

10 

D 

.  675 

*28 

•1 

.588    \ 
.50     5 

24 

0 

.60 

22 

0 

.612 

22 

'} 

.625 

10 

.6375 

23 

.64 
.65 

*"*"24    '* 

.062 

18 

.675 

20 

.684 

15 

.008 

10 

.7045 

10 

.7105 

18 

. 

.725 

13 

.7375 

15 

.746 

12 

.7545 

12 

.764 

13 

.775 

11 

.786 

18 

• 

.704 

11 

.801 

14 

.814 

11 

.8-225 

13 

.832 

13 

.812 

U 

.8:.6 

18 

.866 

13 

.875 

13 

.886 

14 

.806 

13 

.005 

13 

.016 

14 

.0^1 

10 

.mi 

15 

.051 

13 

.061 

13 

.072 

14 

.083 

15 

.004 

13 

1.00 

10 

1.00 

Rested  16  miaatea. 

If  aximnm  nudntAnAA  af Iat  ahAvA  Ttmt 

1.10 

K  amber 
of  throbs 

1.20 

"   "48*** 

1.30 

62 

between 

1.40 
1.50 
1.60 

51 

52 
54 

readinffs. 

1.70 

47 

11 

l.H) 

48 

12 

1.00 

50 

1' 

2.00 

47 

14 

2.10 

48 

U 

2. -20 

44 

16 

• 

2.30 

44 

10 

2.40 

42 

17 

2.50 

42 

22 

2.60 

41 

2.70 

34 

2.80 

73 

2.00 

73 

onal  surface  of  the  tabe  well  polished,  bat  retains  marks  of 
m^  tool. 

sponding  sarface  of  the  hoop  shows  no  material  change  in   its 
nee  resulting  from  the  test. 


I 
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FRICTION AL  RESISTANCE  BETWEEN  TUBE  AND  A"  HOOP, 

DETAILS. 


Applied 
load«. 


Pounds. 
50,00« 
100,000 
150,000 
200,000 
220.000 
240.000 
200,000 
280,000 
300,000 
320,000 
SiO.OOO 
350,  000 
360,000 
370,000 
380.000 
300, 000 
400,000 
404, 100 
129,700 
211,000 
173,  oOO 
187,  800 
103,800 
202, 000 
101,700 
102,000 
101.800 
196,200 
192,000 
193.800 
105, 500 
18i,  000 
189,000 
186,000 
187,200 
188,200 
185,500 
188  100 
!KK, 000 
187,800 
IKi).  100 
187, HOO 
liH),4U0 
189.200 
189,700 
liW.300 
188.800 
190.600 
100, 200 
100,900 
191.  200 
190,  400 
191, 400 
190,  COO 
191,600 
189,800 
1S4. 000 
I8H.00O 
184,000 
100,400 
183,000 
188.000 
180,000 
180,000 
187.000 
189,000 
188,000 
188,500 
188,000 
188.900 
188.000 
189, 000 
180,000 
178.000 
179,000 

**i83,'000* 


Total 
move- 
ineDt. 

Inches. 

0. 

.0024 
.0048 
.0068 
.0079 
.0089 
.0006 
.0102 
.0109 
.0118 
.0127 
.0132 
.0138 
.0143 
.0146 
.0149 
.0154 


.0848 

.  ooao 

.2581 


.30 
.40 
.41 
.42 
.43 
.44 
.45 
.46 
.47 
.48 
.40 
.50 
.51 
.52 
.53 
.M 
.55 

.  iiS 
..'iO 
.60 
.01 
.62 
.63 
.64 
.63 
.60 
.67 
.68 
.69 
.70 
.71 
.72 
.73 
.74 
.75 
.76 
.77 
.78 
.79 
.80 
.81 
.82 
.83 
.84 
.85 
.86 
.87 
.88 
.89 
.90 
.91 
.92 
.93 


Time. 


Seconds. 


65 
27 
32 
31 
24 
23 
25 
7 


9 
9 
9 
9 

9 
8 

lo 

9 
10 


9 

8 
9 

10 

10 

10 
8 
9 

10 
0 
9 
9 
8 

10 
8 
9 
8 

10 

11 
8 

11 
8 
9 

11 
6 

13 
6 

12 
9 
6 

15 
6 

11 


Remarks. 


Initial  load,  ,     ^         -^    *. 

Hicrometer  reading  taken  from  platform  to  platform  of  tosting- 
machine. 


Maximum  frictional  resiatance.    Sadden  slip. 
Load  and  reading  ^ter  slip. 
Continues  the  motion. 
Rested  10  minutes. 

liaximnm  resistance  after  above  rest.    Motion  caosed  without 
sadden  slip 


Sadden  slip 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Do. 
Do. 
Do. 
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TIONAL  RESISTANCE  BETWEEN  TUBE  AND  4"  ITO OP- Continued. 

DETAILS— Cod  tinaed. 


Ii«d 
Is. 


\dM. 


(MO 
800 
900 
900 


Total 

move- 

Time. 

ment. 

Inches. 

Seeondt. 

.94 

11 

.95 

5 

.96 

14 

.98 

10 

1.00 

Bemarks. 


Sadden  slip. 


Test  diaoontinaed.    Time,  12.11  p.  m. 


tion  surfaces  slightly  rusty,  occurriug  after  exposure  to  the  air* 
drops  of  water  observed  at  the  joiut  of  the  hoop  and  tube  after 
^continuauce  of  the  test. 
.  resumed  after  a  rest  of  26  hours  35  minutes  under  zero  load. 


led 

Is. 


id». 
000 
900 
000 
800 
000 
000 
00« 
000 

ooo 
coo 
ooo 

000 
000 
000 
000 

ouo 

000 
000 
000 
000 

ovo 

000 

ooo 

800 
000 

ooo 

800 

ooo 

000 
800 

ooo 

000 
8U0 
£00 

ooo 
ooo 

0«H) 
000 
000 
000 

m) 

500 
000 
000 
000 
500 
000 
500 
000 
000 

ooo 

000 
50O 
50O 

000 

ooo 

80O 


Total 
move< 
ment. 


1.145 

1.17 

1.18C5 

1.19 

1.206 

1.218 

1.  21*0 

1.238 

1.24 

1.255 

1.267 

1.27 

1.2816 

1.293 

1.307 

1.31 

1.319 

1.332 

1.344 

1.357 

1.36 

1.360 

1.3t»2 

1.393 

1.407 

1.41 

1.425 

1.433 

1.444 


4005 

47 

461 

477 

403 

503 


1.5135 

1.  525 

1.5375 

1.5* 

1.540 

1.561 

1.572 

1.585 

1.5055 

L6080 

1.610 

1  6315 


Time. 


Inehet. 
1.00 

Seeondi. 

1.0060 

1.0085 

1.0234 

i'hsn' 

• 

1.10 

1. 1375 

40 
34 
34 
23 
13 
26 
18 
19 
18 
U 
24 
13 
H 
21 
20 
12 

7 

18 
10 
18 
11 

7 
20 
17 
19 
11 
13 
18 
12 
24 
18 
11 
23 
23 
15 
14 
13 
20 

0 

7 
14 
16 
16 
15 
16 
17 
13 


Bemarlu. 


Sadden  slip. 

Load  and  reading  after  slip. 

Maximom  resistance  after  resting.    Sadden  slip. 

Continues  the  moyement. 


\ 
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FRICTION AL  liESISTANCE  BETWEEN  TUBE  AND  \"  IfOOP— Continued. 

D£T  A ILS— Continued. 


Applied 
loads. 

TotJil 

move* 

ment. 

Time. 

BemarkB. 

1 

Poundi. 

Inche$. 

Seeondt. 

161. 500 

1.649 

22 

160,500 

1.6645 

20 

148, 000 

1.672 

10 

159,500 

1.680 

21 

158. 500 

1.7045 

19 

, 

140,000 

1.7116 

n 

143,000 

1.7100 

7 

141,000 

1.728 

10 

148,000 

1.736 

0     • 

153.000 

1.747 

23 

144.000 

1.753 

18 

151.000 

1.762 

22 

149.500 

1.77 

23 

159. 600 

1.785 

34 

139,000 

1.79 

17 

149.000 

1.799 

23 

148,000 

1.808 

20 

143.000 

1.8145 

18 

148. 000 

1.823 

23 

148,000 

1.832 

21 

154,000 

i.ai6 

33 

139,000 

1.8515 

17 

145,000 

1.86 

20 

144,000 

1.868 

20 

142.000 

1.875 

19 

143.000 

1.883 

20 

152.000 

1.8975 

30 

134. 000 

1.9020 

17 

143,500 

1.01 

20 

• 

153.  000 

1.025 

20 

123, 000 

1.998 

• 

116,000 
339,500 
145,000 
128,000 

Rested  15  minntoa. 

Sadden  slip. 

Haximnm  resistance  after  15  minates'  rest. 

2.12 

123,000 

2.22 

.......... 

Nnmber 

of  throbs 

between 

114,000 

2.30 

46 

readings. 

• 

12 

1 

110,000 

2.42 

39 

14 

105, 000 

2.50 

44 

15 

99.400 

2.02 

50 

15 

93,800 

2.72 

49 

16 

88.000 

2.82 

45 

17 

83,500 

2.92 

45 

18 

78,500 

3.02 

44 

18 

74,300 

8.12 

48 

10 

\ 

09,200 

3.22 

46 

18 

C4.600 

3.42 

87 

34 

59.900 

3.52 

46 

14 

54,500 

3.62 

44 

13 

51,500 

3.72 

43 

15 

51,800 

3.82 

42 

11 

46,000 

3.92 

58 

12 

^^- 

^-- 

%y< 


After  a  movement  of  the  hoop  of  1".10  there  was  a  succession  of  ' 
den  slips,  continuing  through  the  remainder  of  the  test. 

Frictional  surface  of  the  tube  well  polished  in  a  higher  degrcf  ^   \i 
the  surface  of  the  tube  with  the  3''  hoop.    The  remaining  tool-ra^ 
also  were  deeper.  ^ 

No  material  change  produced  on  the  corresponding  surface  of  the  li  ^ 

REMNANT  OF  WHITWOUTH  STEEL  JACKET  CYLINDER. 

Specimens  taken  from  a  section  of  the  jacket  which  was  shrunk  u  fT^ 
a  wrought-iron  tube,  and  removed  from  shrinkage  by  the  applicf^*' 
of  high  furnace  heat. 

/IS^  report  of  Chief  of  Ordnance,  U.  S.  Arm}-,  18S3,  Appeailix  31.  Tor  details  of  8hrink.ijr«-  ' 


JfemruxrA^  a/"  ^^^tci^Cei^^  q^&>t^^7» . 


yp9a€V9tje9cyn^r^ 


\ 


\ 


T 


J. 


i 


t5pcc^'^ 


'^fnC^t.T*Cy^ 


isr? 


H  Ex  .>?/.49  2 
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No.  1171. 

s,  n  E  X. 

eter,  ".564.- 

>Dal  area,  .25  square  inch. 


li 

ed  loads. 

Per  Boaare 
incli. 

Eloncation 
per  inch. 

Saccesiiivo 

elongation 

per  inch. 

Permanent 
set. 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0, 
0. 

SacceMive 

permanent 

net. 

Remarks. 

1 

Poundt. 
1.000 
5.000 

Inch. 
0. 
.000067 
.000233 
.000400 
.000507 
.000733 
.000900 

'      .  001067 
.001233 
.001400 
.001400 
.001433 
.  001407 
.001500 
.001567 

,      .001600 
.001033 
.001667 

;      .  001700 
.001733 

,      .  0024:« 
.004833 

1      .  006067 
.000567 
.007100 
.008133 
.009733 
.mt'233 
..012067 
.014367 
.015967 
.  017700 
.010433 
.021433 
.  023600 

!       .025733 

'      .028667 
.030300 
.034000 
.  037433 
.040767 
.045167 
.051333 
.058000 
.060667 
.0867 
.1200 

Inch. 
0. 

.000067 
.000166 
.000167 
. 00U167 
.000166 
.000167 
.000167 
.000166 
.000167 
.0 

.000033 
.000034 
.000033 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.000700 
.002400 
.001234 
.000500 
.000533 
.001033 
.001000 
.001500 
.001434 
.001700 
.001600 
.001733 
.001733 
.002000 
.002167 
.002133 
.002934 
.002233 
.003100 
.003433 
.003334 
.004400 
.006166 
.006667 
.008667 
.020033 
.0333 

Inch. 
0. 

Initial  load. 
Elastio  limit. 

Tensile  strength. 

10.000 

15.000 

20,000 

25,000 
30,000 
35.000 

!         40iOOO 

45,000 

;         46. 000 

47.  000 

48.000 
49,000 
50.000 
51.000 

0. 

52.000 

1      5:i,ooo 

M.OOO 

f>5,000 

&<;.  000 

.000033 

.000033 

57,000 

58.000 

60.000 

60,000 
62,000 
04.000 

.004900 

.004867 

66.000 

68.  COO 

70.000 

72.000 

74,000 

76,000 

7ri,000 

80,000 

K2,000 

81.000 

86.000 

88.000 

90.0UO 

;         92,000 

9I.00O 

iW.OOO 
08.000 

100.000 

102,000 

103. 960 

I 

General  summary . 

n^th  per  square  inch  of  original  section pounds..        103,060 

per  square  inch  of  original  section do...  55,000 

>er  inch  after  ruptaro  inch..      0.1967 

ter  inch  nnder  strain  at  elasticlimit do...        .001733 

iliAnicter  at  point  of  rupture do...        .134 

arcA  afiermpture,  per  centum  of  original  section 41.9 

iptnre P'.OOfrom  neck 

broken  surface sillty 

'•focli  sections ".30*,  ".19,  ".10 
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No.  1172. 

Marks,  I  E  X. 

Diameter,  ''.5G4:. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


Total. 


Pounds. 
250 
1,250 
2,500 
3,750 
5.000 
6,250 
7.600 
8,750 
10,000 
11,250 
11,500 
11,750 
1*2,000 
12,250 
12.500 
12,750 
13,000 
13,250 
13.500 
13,750 
14,000 
14.250 
14,500 
14, 750 
15,000 
15,500 
16,000 
16.500 
17,000 
17,500 
18,000 
18,500 
19,000 
19.500 
20,000 
20,500 
21, 000 
21.600 
22, 000 
22,500 
22,510 


Per  square 
inon. 


PoundM. 
1,000 
5,  OOO 
10,000 
15,000 
20,000 
25,000 
30, 000 
35, 000 
40,000 
45,000 
40.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56, 000 
57, 000 
58,000 
59,000 
60,000 
62, 000 
64,000 
60,000 
68,000 
70,000 
72,000 
74,000 
76,  000 
78,000 
80,000 
8J,000 
84,000 
83,000 
88.000 
90,000 
00,040 


Elongation 
per  inch. 


Inch. 
0. 

.000133 
.000267 
.  000400 
.000567 
.000733 
.000900 
.  001033 
.  001167 
.  0013C7 
.001400 
.001433 
.001500 
.001767 
.005167 
.008333 
.009367 
.  009700 
.010400 
.011433 
.012400 
.012833 
.  013767 
.015267 
. 016167 
.017767 
.  020700 
.023000 
.025607 
.028007 
.031333 
.  034333 
. 038333 
.042700 
.  047667 
.055000 
.  063167 
.076000 
.0067 
.1333 
.1533 


Saccessive 

elongation 

per  inch. 


Inch. 
0. 

.000133 
.  000134 
.  000133 
.000167 

.oooiee 

.  000167 
. 000133 
.  0001.34 
.000200 
. 000033 
.000033 
.000067 
.000267 
.003400 
.003166 
.  001034 
.00U333 
.000700 
.001033 
.000967 
.000433 
.000934 
.001500 
.000900 
. 001600 
. 002933 
.  0023CO 
.  002667 
.003000 
.002666 
.003000 
.004000 
.004367 
.004967 
.007333 
.  .008167 
.012833 
.0207 
.0306 
.0200 


Permanent 
sot- 


Inch. 
G. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 


003767 


.009367 


.013767 


Saccesaive 

permanent 

set. 


Inch. 


0. 


.000033 


.003734 


Remarka. 


Initial  load. 


Blastio  limit. 


.006600 


.004400 


Tensile  strength. 


General  aummary. 

Tensile  strength  per  sqn  are  fnch  of  original  section pounds..         90.^jmo 

Elastic  limit  per  saaaro  iuch  of  original  section do...         4S,^ 

Elongation  per  inch  after  ruptore inch. .      0. 2i 

Elongation  per  inch  under  strain  at  elastic  limit do...       .0015^ 

Reduction  in  diamet«rat  point  of  rapture do...        .  154 

Reduction  in  area  after  rapture,  per  centum  of  original  section 47. 2 

Position  of  rapture ".1  from  middle  of  Bt«^:>^^ 

Character  of  broken  surface sillc^    g 

Elongation  of  inch  sections ".14,  ".40*,".^^ 
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No,  1173. 
8,  J  E  X. 
leter,  ".504. 
onal  area,  .25  sqaare  inch. 


>lied  loads. 

Elongation 
per  Inch. 

SnccoMiTe 

eloniration 

per  inch. 

Permanent 
set. 

Socoenive 

permanent 

set. 

Bemarks. 

PerBquare 
inch. 

Poundi. 
1,000 
5.000 
10,000 
15.000 
20,000 
25,000 
30.000 
35,000 
40.000 
45.000 
46,000 
47,000 
48,000 
49.000 
50.000 
51.000 
52,000 
53.000 
54,000 
55,000 
56,000 
57,000 

58,000 

59,000 
60.000 
62.000 
64,000 
66,000 
68,000 
70.000 
72,000 
74.000 
76,000 
78.000 
80,000 
82,000 
84,000 
86.000 
88.000 
00.000 
02,000 
94,000 
96,000 
98,000 
100.000 
102.000 
104.000 
104,200 

■  • 

Tneh. 
0. 

.000200 
.000367 
.000500 
.000700 
.000867 
.001033 
.001200 
.  001367 
.001500 
.001500 
.001533 
.001600 
.001633 
.001667 
.001700 
.001733 
.001767 
.001800 
.001833 
.001867 
.001933 
C   .002000 
:     .002200 
.002533 
.006233 
.007333 
.008733 
.010067 
.012333 
.  013733 
.015267 
.017067 
.  018733 
.020433 
.02:^500 
•.024767 
.027100 
.029700 
.032467 
.036100 
.039667 
.015500 
.050667 
.056000 
.OG400O 
.080000 
.1000 
.1267 

Inch. 
0. 

.000200 
.000167 
.000133 
.000200 
.000167 
.000166 
.000167 
.  000167 
.000133 
0. 
.000033 
.000067 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000067 
.000200 
.000333 
.003700 
.001100 
.  001400 
.001334 
.002266 
.001400 
.001534 
.001800 
.001666 
. 001700 
.002067 
.002207 
.002333 
.002600 
.002767 
.003633 
.003567 
.003833 
.005167 
.005333 
.008000 
.016000 
.0200 
.0267 

Inch. 
0. 

.000033 
.000033 
.000033 
.000033 
.000033 
.000033 
.000033 
.000067 
.000067 

Inch. 
0. 

.000033 
0. 

S: 

0. 
0. 
0. 
.000034 
0. 

Initialload. 
ElasUc  limit. 

Tensile  strength. 

.000100  ' 

.000033 

1 

1 

^ 

'  .000100 

0. 

' 

1 

.004100 

.004000 

f 

General  summary. 

ren^th  per  sqaare  inch  of  original  section ponnds..      ]04,'200 

lit  per  sqoare  inch  of  orlginaTsection ' do...        57,000 

a  per  inen  after  raptnre inch..      0.1733 

1  per  Inch  under  strain  at  elasticlimit do...        .001933 

in  diameter  at  point  of  rupture do...        .074 

in  area  after  rupture,  per  centum  of  originid  section 24.6 

rrapture k  inch  from  middle  of  stem 

of  broken  surface granular,  mdiatUig  from  a  dull  spot  at  the  circumference 

1  of  inch  sections ".16,  ".20*.  ".16 
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No.   572. 

Marks,  K  E  X. 

Length,  5".00. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 


Applied  loadH. 


ToUL 


Pounds. 

MO 

2,500 

5,000 

7,5eO 

10,  OUO 

12. 5(>0 

15,  OUO 
17.  500 
20.  UOO 
22,  500 

16.  000 
25,  5t<0 
20.  OUO 
16,  500 
27.000 

27,  500 

28,  COO 
28,  500 
29.000 
2'J,  500 
30,000 
.'i0,500 
31,000 
31.500 
32.  000 
32,500 
51,060 


Per  sqaaro 
inch. 


Pounda. 
1,000 
5,  OCO 
10,000 
15,000 
20,  000 
26,  000 

:io,ooo 

33,  OUO 
40,000 
45, 000 
50. 000 
51,000 
5'2.000 
5:{,000 
54,000 
55.000 
56,000 

57,  OCO 

58.  OOO 
59,000 
60,000 
01,000 
62,  OOO 
63,000 
64,000 
65,000 

102, 100 


Compres- 

Hion  per 

incu. 

SnccesAire 

comproH- 

sion  per 

inch. 

Permanent 
act. 

SucceMive 

permanent 

set. 

Remarks. 

Inch. 
0. 
.000150 
. 000300 
.000100 
.000550 
.000700 
.000850 
.001000 
.  001 150 
.001300 
.001500 
.001500 
.  001550 
.001550 
.  001600 
.001050 
.  001700 
.001700 
.  001750 
.001750 
. 001800 
.001850 
.001750 
.001900 
.002000 
.003000 

Inch. 

0. 

.000150 
.000150 
.000100 
. 000150 
.000150 
.000150 
.000150 
.  000150 
.000150 
.000200 

0. 
.000050 

0. 

.000050 
.000050 
.Q00050 

0. 
.000050 

0. 
.000050 
.  0O0J5O 
.000100 
. 000150 
.000100 
.001000 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000050 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Ultimate  strength. 

.000050 

.000050 

0. 

.000060 

0. 

.001000 

.000950 

General  summary. 

Elastic  limit  per  sqaare  inch  of  original  section ponnds..        ^JL*igjo 

Compression  per  inch  under  stress  at  elasticlimit inch..    0.  ^^^    h;q 

Ultimate  strength  per  square  inch  of  original  section • pounds..      ^^''ZZrun 

Manner  of  failure triple  ll«^^ 
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Ko.  673. 

s,  L  E  X, 

th,  5".00. 

eter,  ".798. 

)iial  area,  .50  square  ioch. 


it 

mI  loads. 

Compres- 
sion per 
incli. 

Inch, 
0. 

.000150 
.000300 
.0lK)450 
.000600 
tu\mfM 

SaooeMive 
compres- 
sion per 
inch. 

Permanent 
set 

Sacoessive 

permanent 

set. 

• 
Remarks. 

1 

i  Per  sanare 
inch. 

Pound  a. 

1,000 

6,000 

10.000 

15,000 

Inch, 

0. 

.000150 
.000150 
.000150 
.000150 
.  000150 
.000150 
.000150 
.000150 
.000150 
.000150 

0. 
.000050 
.000050 
.000050 
.000050 
.OODIOO 
.000050 
.000150 
.000050 
.000250 
.003550 
.000400 
.000400 
.000950 
.000900 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Ultimate  strength. 

!        9.-.'  Mui 

30.000    ,      .000900 
35.000           .001050 
40.  fOO           .  001200 
i..^;  nfNi    >      .(Mil .VIA 

1        fib]  OOO 

. 001500 
.i)oi»m 

i        51, 000 

:V>  non         .nni!>ftn 

5:{,000 
54,000 
.'>5,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64.000 
65.000 
89,200 

.001600 
.001650 
.001700 
.001800 
.  001850 
.002000 
.002050 
.001800 
.005350 
.005760 
.000150 
.007100 
.008000 

.000050 

.000050 

0. 

—.000060 

.005750 

.004750 

Getieral  summary. 

It  per  square  inch  of  original  section ponnds..        57,000 

in  per  inch  under  stress  at  elasticlimit inch..    0.001850 

;rength  per  aqaare  inch  of  original  section pounds..       88,200 

failure triple  flexore 
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No.  574. 

Marks,  N  E  X. 

Length,  3".94. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 


Applied  loads. 

• 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
incU. 

Permanent 
set. 

Snooessive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
iucn. 

Pounds. 

500 

2.500 

5,000 

7,500 

10,000 

12,500 

15,000 

17,500 

20.000 

22.500 

25.000 

25,500 

26,000 

26,500 

27,000 

27.500 

28.000 
28,500 
29.000 
29.500 
30.000 
50,800 

Pounds. 
1,000 
5.000 
10.000 
15.000 
20.000 
25,  000 
SO.OCO 
35.000 
40,000 
45,000 
50,000 
51.000 
52,000 
53.000 
54.000 

55,0005 

56,000 
57.000 
58.000 
59,000 
60,000 
101,600 

Inch. 
0. 

.000150 
.000300 
.000450 
.000600 
.000750 
.000900 
.001050 
.001200 
.001400 
.001600 
.001050 
.  001700 
.0dl750 
.001850 
.002000 
.008000 
.009200 
.009600 
.009950 
.010400 
.010800 

Inch. 
0. 

.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
t.  000150 
.000200 
.000200 
.000050 
.000050 
.000050 
.000100 
.000150) 

.006000  5 

.001200 

.000400 

.000350 

.000450 

.000400 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000050 
.000050 
.000100 

Inch. 
0. 

Initial  load. 

EListic  limit 
Ultimate  strength. 

.000050 
0. 
.000050 

.0060^ 

.005950 

.008700 

.002650 

General  summary. 

Elastic]  irait  per  square  inch  of  original  section pounds..        ^nl750 

Compression  per  inch  under  stress  at  elastic  limit inch..    0.  '^  qoq 

Ultimate  strenfrth  per  square  inch  of  original  section pounds..     'I^^^lT^m 

Manner  of  failure triple  fle:^a" 
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No.  676. 
ks,  P  E  X. 

neter,  ''.798. 

ional  area,  .50  square  inch. 


plied  loads. 

Comprefl- 

sioD  per 

inch. 

Sacoeasive 
compres* 
sion  per 

iDCD. 

Permanent 
set. 

Soccessive 

permanent 

set. 

Remarks. 

1. 

1 

Per  square 
inco. 

U. 
0 

Pottnds. 
1,000 
5,000 
10.000 
15,000 
20.000 
25,000 
30.000 
35.000 
40,000 
45.0(>0 
50.000 
51,000 
5i,  000 
5.1.000 

Inch. 
0. 

.000150 
.000300 
.000450 
.000600 
.000750 
.000900 

Inch. 
0. 

.000150 
.000150 
.000150 
.000150 
.000150 
0001. 'iO 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Ultimate  strengtli. 

0 

0 

0 

0 

0 

0 

.001050           .000150 
.001200           .000150 

0 

0 

.001350 
.001500 
.001500 
.001550 
.  001550 
.001600 
.005800 
.006800 
.007600 
.008500 
.009250 
.010300 
.011300 

.000150 
.000150 

0. 
.000050 

0. 

.000050 
.004200 
.001000 
.000800 
.000900 
.000750 
.001050 
.001000 

0 

0 

0 

0 

_.  ^_^t 

0 

54,  000^' 

55,000 
56,000 
57,000 
58.000 
59,000 
60.000 
101,600 

0 
0 

.004800 

.001800 

0 

0 

0 

0 

0 

.008950 

.004150 

General  summary, 

nit  per  square  inch  of  orificinai  section poonds..        54,000 

ion  per  inch  nnder  stroJis  at  elastic  limit • incli..    0.001600 

strenicth  per  aqoare  inch  of  original  section • pounds..      101,600 

r  failure triple  flexnre 


1200        TESTS   OF   IRON,    STEEL,    AND    OTHER    MATERIALS. 

No.  1671. 
Marks,  U  E  Xi 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


Appliod  loads. 


Totol. 


Poundt. 

250 

1.250 

2,500 

3,750 

5,000 

6,250 

7,500 

8,750 

10. 000 

11,250 

11,500 

11.750 

12, 000 

12,250 

12.500 

12,760 

13,000 

13,250 

13,500 

13,750 

14,000 

14, 250 

14,500 

14.750 

15,000 

15,  500 
16,000 

16,  500 

17,  000 

17,  500 

18,  000 
11?.  500 
19.000 
lt>.  500 
20. COO 
20.  500 
21,000 
21,500 
22. 000 
22, 500 
23,000 
23,500 

24.  000 
24.500 

25,  000 
25,  030 


Per  square 
inch. 


Poiinda. 


1 

5 

10 

15, 
20 
25, 
30 
35 
40 
45, 
46 
47 
48, 
49, 
50, 
51 
52 
53 
54 
55, 
56 
57 
58 
59, 
60, 
62 
64 
66 
68 
70 
72 
74 
70 
in 
80 
82 
8i 
86 
88, 
90 
92 
01 
06 
08, 
100 
100 


000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 

ouo 

000 
000 
000 
000 
000 
000 

ouo 
oou 

000 
000 
000 
000 
000 
000 
120 


EloDfEAtion 
per  inch. 


Inch. 
0. 
.000133 
.000267 
.000433 
. 000633 
.000767 
.000900 
.001033 
. 001200 
.001333 
. 001367 
.001400 
.001467 
.001500 
.001533 
. 001567 
. 001033 
.001667 
.001700 
.  001733 
.  001767 
.  001833 
.003500 
.004667 
. 005767 
.  007333 
.  009167 
.011000 
. 012733 
.  0U567 
.OKiSOO 
.018.>00 
. 020507 
. 022733 
. 025333 
. 028033 
.031500 

.o:m67 

. 037567 
.  0416157 
.046500 
. 052833 
.0600 
.0700 
.1033 
.1267 


Successive 

elonpttion 

per  inch. 


Inch. 
0. 

.000133 
.000134 
.000166 
. 000200 
.000134 
.000133 
.000133 
.000167 
. 000133 
.000034 
. 000033 
.0)0067 
.000033 
.000033 
.000034 
.000066 
.000034 
.000033 
. 000033 
. 000034 
.000066 
.001667 
.001167 
.  001100 
.00156G 
.001834 
.001833 
.001733 
.001834 
.001033 
.  002000 
.  002067 
.002166 
.  002600 
.  002700 
.  003467 
. 002667 
.003400 
.004100 
.004833 
.006333 
. 007167 
.0100 
.0333 
.0234 


Permanent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


e. 


.003567 


Successive 

permanent 

set. 


Inch. 


0. 


.003567 


Bemarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary, 

190 

Tensile  Htrcngth  per  square  inch  of  original  section pounds..       Ij^*  qoq 

Elastic  limit  per  Houare  inch  of  original  section .do...         Ji  JjO 

£lon<;ation  per  inch  after  rupture .* inch..  ^'^Z-ngSi 

Elongation  per  inch  under  strain  at  elastic  limit do...       '^J^ 

Reduction  in  diameter  at  point  of  rupture do...       .1* 

lloduction  in  area  after  rupture,  per  ceutum  of  original  section 44.6     ^^^ 

Position  of  rupture ;-•-:••, V V/.    nu"°LSi*«' 

Character  of  broken  surface granubkr  at  olrcumfewnce ;  dull  silky  cs^^  jj 

Elongation  of  inch  sections • • •• ".30*,  '.18, 
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No.  1673. 

HEX, 
ter,  ".564. 
lal  area,  .25  square  inch. 


edloaiU. 


Per  Minare 
incn. 


Pounds. 
1,000 
5.000 
10.000 
15,000 
20.000 
25.000 
30,000 
35^000 
40,000 
45.000 
50,000 
51,000 
52,000 
53.000 
54,000 

ft5,000[ 

58.000 
57.000 
58,000 
50.000 
60.000 
e2,000 
64,000 
66.000 
68,000 
70.000 
72.000 
74.000 
76,000 
78.000 
80.000 
82.000 
84.000 
88.000 
88.000 
90.000 
92.000 
93,040 


ElobgatioD 
per  inch. 


Inch. 
0. 

.000100 
.000267 
.000433 
.000600 
.000767 
.000933 
.001100 
.001267 
.001367 
.001533 
.001567 
.001600 
.001633 
.001733 
.001900 
.013367 
.014200 
.014567 
.015633 
.016200 
.017233 
.018733 
.020867 
.028333 
.025667 
.028200 
.031000 
.034033 
.037767 
.041500 
.045667 
.0500 
.0567 
.0667 
.0767 
.0900 
.1200 
.1633 


SacooAsive 

elongation 

per  inch. 


Indi. 


0. 


.000100 

.000167 

.000166 

.000167 

.000167 

.000166 

.000167 

.000167 

.000100 

.000166 

.000034 

.000033 

.000033 

.000100 

.000167 

.011467 

.000833 

.000367 

.001066 

.000567 

.001033 

.001500 

.002134 

.002466 

.002334 

.002533 

.002800 

.003033 

.003734 

.003738 

.004167 

.004333 

.0067 

.0100 

.0100 

.0133 

.0300 

.0433 


Permanent 
sot. 


Ineh, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SuoceMive 

permanent 

set. 


IndL 


0. 


Bemarka. 


Initlalload. 


011233 


014706 


011233 


003467 


Elaatiu  limit. 


Teniiilo  strength. 


General  $ummary. 

igth  per  aqnare  inch  of  original  section poanda..         93,040 

per  square  inch  of  originsi  section do...         63.000 

ler  inon  after  rapture inch..      0.2233 

ler  inch  under  strain  at  elastic  limits do...       .601633 

1  diameter  at  pcrfnt  of  mptoie do...       .124 

I  area  after  roptore,  per  centum  of  original  section 89.2 

nptnre ".81  from  neck 

broken  snrfisoe silky 

f  inch  seatloiis ".34*,  ".17, '  16 

.  Ex.  31 ^76. 


1202        TESTS   Of   IBON,    8TKEL,    AND   OTU£B   MATEEIALS. 

No.  1673. 
Marks,  J  E  X, 
Diameter,  ".G(^. 
Sectional  area,  .26  sqaare  iaoh. 


Applied  lo^.. 

'ss-  "sur 

PenoBuunt 

Totnl. 

I-or^^u.™ 

l.IM 

li 
SIS 

ii 

12: 000 

IISS 

1 

r^ 

is: -50 
1!!:?S 

lASOO 

n.ooo 

18,000 
IK.  SCO 

ISS 

30.00U 
M.500 
2I.O0O 

jjIooo 

tss 

M.MO 
S4.000 

24.  BOO 

25.  MO 
2MO0 
2*000 

w,«o 

6.000 

is!  000 

so.  000 
IS.  000 
30.000 

sslooo 
40.000 

4S.0W 

*e.ooo 
47,000 

ar 

BO,  000 

BlIoOO 
fi3.000 
&LOO0 
M,000 

niooo 

Btooo 

bo;  000 

Oil  080 

oslooo 
•i,ooo 

65.000 

06.000 
08.000 
70.000 

7e!ooo 
78.m«o 

as 

aaooo 

as 

03.000 
1M,KM 

■fooo 

SB,  000 

ffiS 

104,  00« 
104,160 

: 000100 

.000233 
.000333 

.000633 
.000867 
.«(KI833 

.ooiwo 

:  001333 

!00I433     ■ 

:OOI8O0 

.001033 

:ooi«e7       a 

.0017M 
:  001707 

.ooisoo 

:oojio= 

.004067 
.004833 
.000867 

ioilTOO 
.014033 

;S  i 

:  033^.13 
:04M 

:o7i» 

.0*67 
.1133 

OODIOO 

0001.13 
000  LOO 

ow).>o« 

000134 

000  tot 
000IS7 

000133 

000033 

OIIO034 

000033 

000033 
M0007 
000033 
000067 
0011033 

000J33 
00U034 
000033 
000133 
0004«T 
001007 
000706 
003034 

oootot 
000567 
001033 

0D2393 

002660 

007007 
002367 
00MM3 
002733 

003667 

0023 
0067 

0367 

0306 

0! 
0! 

Jwft. 

InltWload. 

0. 

0. 

.00*007 

.000067 

Sluthillmlt. 

Teiuilailniigtii. 

General  lumiiary. 

Tsnulle  BtnnitMi  per  aqauifl  tnrh  at  01  if:lii*l  HCtion 

Elastic  limit  per  Miure  Inch  of  original  teeliOD 

KIohc^Udd  par  inch  after  raptaro _._._.._...._... 

iolimit 


CliiTKter  o[  bnkBii  I 

Dliraolcr 

SloDgaUoD  ot  inoh  m 


I  or  orleiwi  Mctiod ■ 

".46h 

..gnkualor,  radiating  from  dull  colored  metal  at  olnnu 
.-.—....,......, 1"  (ran point  of  mpl 
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No.  1674.       • 

Harks,  J  E  Xa 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loadB. 


Total. 


PouimU. 
250 
1.250 
2.S0O 

3,750 

S,000 

6.250 

7,  SOU 

8.750 

10.  QUO 

11,-250 

11.500 

11,750 

l'J.00O 

12,250 

12.500 

12,750 

13.000 

13.25a 

13,500 

13.750 

14.000 

14,250 

liSOU 

14,750 

15.000 

15.500 

16,000 

IS.  510 

17.000 

17.500 

18.000 

18.500 

19.000 

19,500 

20.000 

20,500 

2I.00O 

21.500 

»,000 

2i.50O 

21,000 

23.290 


Per  sqaure 
incli. 


Poundt, 
'  1,000 
5^000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
40,000 
45.000 
46,000 
47.000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
54.000 
66,000 
5«,000 
57.000 
58.000 
59,000 
60.000 
62.000 
64.000 
60.000 
68.000 
70,000 
72,000 
74,000 
76,000 
78.000 
80.000 
82.000 
81,000 
86.000 
88.000 
90,000 
02,000 
93.160 


Elongation 
perlncli. 


Inch, 
0. 

.000100 
.000200 
.000367 
.000533 
'.000700 
.000867 
.001033 
.001200 
.001333 
.001367 
.001400 
.00373S 
.007167 
.009933 
.010533 
.011100 
.011633 
.012033 
.019733 
.014433 
.014900 
.015700 
.016667 
.017733 
.019333 
.021500 
.023733 
.025833 
.028233 
.031033 
.034000 
.036900 
.040667 
.044667 
.049333 
.054667 
.061333 
.0733 
.0833 
.1000 
.1333 


SaooesaiTe 

elongation 

perin6h. 


Inch, 
0. 

.000100 
.000100 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000133 
.000034 
.000033 
.002383 
.003434 
.002766 
.000600 
.000567 
.000533 
.001300 
.000800 
.000700 
.000467 
.000800 
.000M7 
.001066 
.001600 
.002167 
.002233 
.002100 
.002400 
.002800 
.002967 
.002900 
.003767 
.004000 
.004666 
.005334 
.006666 
.011967 
.0100 
.0167 
.0333 


Permanent 

set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


•  .007900 


,011500 


,016200 


SacoeaaiTO 

permanent 

aet. 


Inch. 


0. 


007900 


003600 


003700 


Remarka. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

^il« strragth  per  sqaare  inch  of  original  section pounds..      93.160 

{«ttie  limit  per  square  inch  of  originaTseotion do...     47,000 

^gallon  per  inch  after  mptare -. inch..      0.1767 

^gatioD por  inch  nnder strain  at  elastio limit do...       .0014 

aeaaction  in  diameter  »t  point  of  mptare do...       .124 

^nctkminareaafter  rapture,  per  oentom  of  original  section 39.2 

Jjwtion  of  rupture • 4"  firom  middle  of  stem 

^?^'*<^  of  broken  sarfaoe iflky.  Interspersed  with  granular  metal 

^^MBiMkniofinohseotloiia ".14,  ".30*.  ".09 


OF  STEEL  WIRE  ".15  SQUARE 
USED  IN  GUN  CONSTRUCTION. 


1205 


JS 


^  zi/er^ 


oP  ihi 


Jid^  C^,  3 


H  Ex  3L..  49  2 


TESTS  OP  IRON,    STEEL,    AND  OTHER  MATERIALS. 


OF  STZXL  ntOK  VPFEB  EHS  OF  TOF  WISE  BIIXET,  19001 
Ho.  1,  LOT  Ho  3. 


leter,  ".604. 

anal  ares,  .20  sqoare  inch. 


■UedlDBdL 

Su 

Bcwive 

Penuuieut 

not. 

Rrmirlii 

'■'^■.T.'" 

pur  inch. 

p«.n«h. 

•■ 

1,(KW' 
5.  WW 
lO.OVO 
15,000 

ass 

aolooo 

ga 

li 

«,(kW 
47. «» 
«9,«)II 
M,0O0 

W,«)C 

wSSS 

nnoa 

SS! 

7X001) 
TJ.6W 

a. 
.OOOIM 

;«00i(50 

!i»i7oo 

•  WIBSO 
.023SM 

loaaou) 

.1M» 

/-*■ 

7m*. 

1mA. 
0. 

KlMtloliult. 
T«»U.rtr«>ath. 

" 

eoMM 

«M20» 

otioan 
owaw 
Moaw 

ooioott 

0OU9M 

IHttiM 

(HMSOD 
OOSSM 

owo 

VMS 

nl» 

General  mmmary, 

*DGlh  per  iH]a»n  loch  flf  srijiliul  Hotloa 

UperMMrelneh  oforigliul  Hctlao 

pcrlnchanrr  rapture 

pwlnch  nnder  BtniD  U  elMtlo  Ilmf  c 

ii  diameter  at  point  of  rupUre 

[■  tnA  Bfter  mptsre,  p«  oantam  of  orlgiDal  wction . . 

nptnm - 

rbnkon  antfae* 

of  Inch  Mctlou 
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No.  2772. 

Marks,  ^^ 

Diameter,  ".505. 

Sectional  area,  .20  sqaare  incb. 


Applied  loftds. 

Eloneation 
permoh. 

Saeceaaive 

elongation 

per  inch. 

Ponnanent 
aet. 

Sncoeaaive 
permanent 

net. 

Total. 

Peraanare 
inon. 

Remarlca. 

Poundi. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

8,200 

8,400 

8.000 

8,800 

0.000 

9,200 

9,400 

9,600 

9,800 

10.000 

10.400 

10,800 

11,200 

11,600 

12,000 

12,400 

12.800 

13.200 

13,600 

Poundi. 
1,000 
5,000 
10.000 
15,000 
20.000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
40.000 
50,000 
52.000 
54,000 
56.000 
58.000 
60.000 
62.000 
64,000 
66.000 
68,000 
70,000 
72,000 
73,800 

Jneh. 
0. 

.000200 
.000400 
.000550 
.000700 
.000850 
.001050 
.001200 
.001400 
.00]  450 
.001500 
.005300 
.018000 
.019050 
.020000 
.020800 
.022550 
.023900 
.025500 
.028550 
.032350 
.036750 
.041300 
.046550 
.053250 
.060500 
.0700 
.0850 
.1000 
.1250 
.1050 

Jneh. 
0. 

.000200 
.000200 
.000150 
.000150 
.000150 
.000200 
.000150 
.000200 
.000050 
.000050 
.003800 
.012700 
.001050 
.000950 
.000800 
.001750 
.001350 
.001600 
.008050 
.003800 
.004400 
.004550 
.005250 
.006700 
.007250 
.0095 
.0150 
.0150 
.0250 
.0700 

Jneh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Jneh, 
0. 

Tnitial  load. 
EUstio  limit 

14,000 

14,400 
14,760 

Tenaile  atrenirth. 

1 

General  summary. 

Tensile  atrength  per  aqnare  inch  of  original  aection poanda..     73,800 

Elaaticlimit  per  aqnare  inch  of  original  aectlon do...     42,000 

Elongation  iier  incn  after  mptnre inch..      O.3400 

Elongation  iier  inch  nnder  strain  at  elastic  limit do...       .0013 

Reduction  in  diameter  at  point  of  mptnre '. do...       .165 

Kednotionin  areaaftermptnre,i>ercentam  of  original  section do...    54.6 

Position  of  mptnre at  middio  of  stem 

Character  of  broken  anrface fine  silky 

Elongation  of  inch  sections ".34»,".34* 
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No.  2773. 


J    3W, 
»»  UT, 

ater,  ^'.320. 


»nal  area,  .08  square  inch. 


iadUrndB. 


Per  Mamre 


Ma 
icn. 


inc 


Pound*. 
1,000 
6.000 
10,000 
15.000 
20.000 
25.000 
30.000 
35,000 
98.000 
37.000 
38,000 
39,000 
40.000 

4irooo 

42.000 
43,000 
44,000 
45,000 
48,000 
47,000 
48,000 
40.000 
50.01)0 
62,000 
61.000 
68.000 
58.000 
80.000 
62,000 
84.000 
86,000 
88,000 
70,000 
71,500 


Blonntion 
perlneh. 


Jnek. 

0. 

.0001 
.0002 
.0003 
.0005 
.0007 
.0009 
.0010 
.0011 
.0018 
.0030 
.0040 
.0183 
.0173 
.0187 
.0108 
.0215 
.0230 
.0251 
.0270 
.0285 
.0298 
.0317 
.0350 
.0407 
.0470 
.0528 
.0819 
.085 
.075 
.09 
.11 
.14.S 
.225 


SaooeMiye 

elongation 

per  inch. 


Inch, 

0. 

.0001 
.0001 
.0001 
.0002 
.0002 
.0002 
.0001 
.0001 
.0007 
.0012 
.00)9 
.0114 
.0009 
.0016 
.0011 
.0017 
.0016 
.0021 
.0019 
.0015 
.0013 
.0019 
.0033 
.0057 
.0083 
.0058 
.0091 
.0031 
.010 
.015 
.020 
.035 
.080 


Permanent 
set 


0. 


JndL 


SnooeeaiTe 

permanent 

eet. 


0. 


Inch. 


Remarks. 


Initial  load. 


Blastio  limit. 


Tenaile  strength. 


General  Bummarg, 

mgth  per  aqnare  inch  of  oriieinal  section .'.... pounds..      71,500 

t  per  sonare inch  of  original  section do...      38.000 

per  Incn  after  rapture inch..      0.30 

per  inch  under  strain  at  elastic  limit do...        .0011 

n  diameter  at  point  of  rapture do...        .027 

n  are*  after  ruptore,  Iter  oentom  of  original  section 33.7 

rnptare ".85firomneok 

f  broken  aarCMe silky;  serrated 
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No.  2776. 

Marks,  ^^j 

Diameter,  ''.320. 

Sectional  area,  .08  sqaare  inch. 


Applied  loads. 

EloDgAtlon 
per  inch. 

SaccessiTe 

elongation 

per  inch. 

Permanent 
set 

Saooeasiye 

pennaaent 

■et 

/ 

ToUl. 

Per  Mnare 
inch. 

Bemarks. 

Poundt. 
80 
400 
800 
1,200 
1.600 
2,000 
2,400 
2,800 
2,880 
2,960 
3,040 
3,120 
3,200 
3,280 
3,360 
3,440 
3,520 
3,600 
3,680 
3,760 
3,840 
3,920 
4,000 
4,160 
4,320 
4,480 
4,640 
4,800 
4,960 
5.120 
5.280 
5.440 
5,600 
5,680 

Poundi, 
1,000 
6,000 
10.000 
16,000 
20,000 
25,000 
80,000 
85,000 
86,000 
37.000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
52,000 
54.000 
66,000 
58,000 
60.000 
62,000 
64,000 
68,000 
68.000 
70.000 
71,000 

Ineh. 

0. 

.0001 
.0002 
.0003 
.0005 
.0007 
.0009 
.0011 
.0011 
.0012 
.0016 
.0040 
.0160 
.0171 
.0180 
.0195 
.0213 
.0226 
.0245 
.0200 
.0276 
.0294 
.0317 
.0352 
.0104 
.0472 
.0517 
.0610 
.0700 
.0900 
.10 
.116 
.155 
.225 

Inch. 

0. 

.0001 
.0001 
.0001 
.0003 
.0002 
.0002 
.0002 

0. 

.0001 
.0004 
.0024 
.0120 
.0011 
.0000 
.0015 
.0018 
.0013 
.0010 
.0015 
.0015 
.0010 
.0023 
.0035 
.0058 
.0068 
.0045 
.0093 
.0090 
.0200 
.010 
.015 
.040 
.070 

Inch. 
0. 

Inek. 
0. 

Initial  load. 

• 

Blasticlimit 

^ 

Ten^  strsagtli. 

TVnalte  strenxth  per  aqnare  incb  of  origlaal  aeotion pounda..  71,< 

K1a»Uc  limit  per  aqnarci  inch  of  original aectioa do...  I7,( 

Klongation  per  inco  after  mptnre • inch..  6.27  ^ 

Klongation  per  inch  Qnd<<ir  strain  at  elastic  limit do...  .<N^  ^ 

Kffduoiion  in  diameter  at  point  of  raptore do...  .0^ 

KetlacUoB  inareaafter  mptnre,  per  oentnm of  original  section » 33.7 

Piwitioa  of  DiptoM .•• .....*'.65frem 

Charactsr  or  broken  sorflMO ailky; 
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SQUARE  STEEL  WIRE  SPECIMENS  FROM  TWENTY  SELECTED  BIL^ 

LETS. 

[See  Report  of  Chief  of  Ordnance,.  U.  S.  Army,  1885,  Appendix  43.) 

Square  steel  mre, 

ids  of  samples  remote  from  end  of  coil  were  bent  aroand  an  arbor 

diameter. 

Dsile  tests  made  on  section  of  wire  next  that  nsed  for  the  bending 

ing)  test. 

ires  straightened  between  rolls  before  testing. 

No.  2302. 

irk,  I 

Jtional  area,  'M496x  ".1494=  .02235  square  Inch. 

uged  length,  10". 


pplied  loads. 

Elongation 
per  inch. 

Sneoessiye 

olonsation 

perlnch. 

Permanent 
set. 

Snocessiyo 

permanent 

eet. 

Bemarka. 

tal. 

Per  M  aare 
inch. 

Ids. 

112 

Pounda. 

5^000 

10,000 

15,000 

20,000 

25,000 

30,000 

35,000 

40,000 

45.000 

50,000 

65,000 

60,000 

66,009 

70,000 

75,000 

80.000 

85,000 

90,000 

96,000 

100.000 

105.000 

110,000 

115.000* 

120,000 

125.000 

130,000 

136,000 

140,000 

145,000 

150,000 

100,850 

Inch. 
0. 

.000220 

.000380 

.000680 

.000710 

.000880 

.001090 

.001280 

.001480 

^     .001700 

.001940 

.002140 

.002380 

.002610 

.902850 

.008120 

.003390 

.003630 

.003930 

.004210 

.004580 

.004950 

.005400 

.005850 

.006250 

.006820 

.007509 

.008280 

.009150 

.010250 

Inch. 
0. 

.000220 
.000149 
.000220 
.000130 
.000170 
.000210 
.000190 
.000200 
.000220 
.000240 
.000200 
.000240 
.000230 
.000240 
.000270 
.000270 
.000240 
.000300 
.000280 
.000370 
.000370 
.000150 
.000450 
.000400 
.000570 
.000680 
.000789 
.000870 
.001100 

Inch. 
0. 

Inch. 

0. 

Initial  load. 
TensOe  strength. 

135 

M7 

S5g 

.000040 

.000940 

571 

i83 

994 
DOS 

.000080 

.000040 

118 

229 

J41 
153 

.000180 

.000100 

565 

v:b 

788 
MO 

.000320 

.000140 

012 

123 

235 

.000610 

.000290 

459 

570 

683 
794 

.001280 

.000670 

900 

017 

129 
241 

.002750 

.001470 

353 

596 

General  eummary, 

strength  per  aqnare  inch  of  original  section pounds..     100,850 

ion  per  inch  after  mptnre — inch..  .009 

ions  at  point  of  mptnre 'M37  X 'M37 

VD  in  are*  after  mptnre,  per  centum  of  original  section.. 16.0 

of  roptare 6|"  outside  the  gauged  length 

»r  of  broken  sarface fine  silky 
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No.  2303. 


Mark,  II. 

Sectiooal  area,  ".148Sx".U92=.0222  sqnare  iach. 


AppU 

TutKl. 

■ 1"? 

Periqiuro    >' 

a-s; 

«? 

romument 

Kt. 

Benurkt. 

333 

IS 

IS 

i-W, 
S 

IS 

sffl 

Foimd*. 

ss 

3.'..  000 
54),UCHt 

«;«» 

fl5,fl0fl 
75.000 

•0.000    I 
IWOM 

lisioM 

140.000     , 
IttOOO    J 
IM.000     . 

1U.000   1 

D004M) 
O0OS9O 

ooojw 

MUM 
D0IO» 
MIRH 
OOWiO 
OOKM 
DOMSD 
W«710 
002MD 
DOItSlO 

M3T30 

00*700     J 

0OM«O 
OOSOM 

oo»i(o 

007700 

wos« 

000200 
DOOSOd 

oDoazu 

000210 
M031O 

000230 

000:30 
oooaro 

000230 
0002M 

000300 
0003SO 

OOOMO 

ooosoo 

0021M 

Inch. 

0. 

JtuA. 

InltWlod. 

.000010 

.000020 

.000100 

.000080 

.000180 

.ONDM 

-OOOMO 

.Doom 

.000720 

.ooouo 

.OOUM 

.ooowo 

Teiulls  KtreDKth  pnr  Mnwe  Inch  of  orlgliial  MoUod 

KloDfiftttaii  pFrlach  AfieTraptnn 

Kednattnn  in  nrw  after  mptort^  penWDtom  atorigliul  h 


poondi..    in.M 

"'.'.'',""','."'-'.*i..."'.ijOX''".l« 

».» 

...f'.B  ODteld*  ths  nanid  lanrtk 
OaefUkj 
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No.  2304. 
rk,  III. 
tioDal  area,  'M488x''.U92=.0222  square  inch. 


plied  loads. 

ElonffftUon 
periDch. 

SacoMsive 

elonsation 

per  inch. 

• 

PemimneDt 
•et 

SnooeMive 

pemuuient 

Bet 

Per  sqiiAre 
inch. 

.   f     J*ound». 

\             5,000 

10.  000 

Inch, 
0. 

.000160 
.000350 
.000540 
.000740 
.001040 
.001240 
.001440 
.001640 
.001840 
.002050 
.002260 
.002390 
.002600 
.002760 
.003090 
.003320 
.003600 
.003910 
.004210 
.004600 
.005000 
.005380 
.005610 
.006310 
.006940 
.007680 
.008450 
.009430 
.010700 
.013380 

Inch. 
0. 

.000160 
.000190 
.000190 
.000200 
.000300 
.000200 
.000200 
.000200 
.000200 
.000210 
.000210 
.000130 
.000210 
.000160 
.000330 
.000230 
.000280 
.000310 
.0003CO 
.000390 
.000400 
.900380 
.000430 
.000500 
.000630 
.000750 
.000760 
.000960 
.001270 
.002680 

InrK 
0. 

Inch. 
0. 

Initial  load. 

• 
• 

Tenaile  strength. 

15^  OOO 
20.000 
25  OOO 

—.000010 

—w  000010 

1             30. 000 

35  OOO 

J            40.000 
1            45.000 

.000040 

.000060 

1             SO  000 

55  000 

60.  000 
fi5   OOO 

.000110 

.000070 

TO    000 

75   000 

»o,wo 

S5.  OOO 

.000290 

"Voooioi" 

00,000 

95.000 

lOO.  000 

105.000 

iio.ooo 

115,000 
120.000 
125.  OOO 
130,000 
135,000 
140,000 
145.  OOO 
150.000 
155,000 
150,730 

.000570 

.000280 

.001260 

.000600 

.002880 

.001620 

Getural  tummary, 

icrtli  n«r  AqoAre  ^0^  o' oi^i^iiMl  MOtiOB pounds..  160,730 

l?i-ix>ob  after  rapture Inch..  .006 

^oointo/ rupture ".132X".132 

jarvA  aA«r  rapture,  per  centum  of  original  seotion 21.5 

nnture 6".6  outside  tho  gauged  length 

fipSten  BorfiM)© fine  silky 


--.\ 
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No.  2305. 

Hark  IV. 

Sectional  area,  ''.U99x".  1498 =.02245  square  inch. 


Applied  loads. 


Total. 


Pounds. 

112 

224 

337 

449 

561 

673 

786 

898 

1,010 

1,122 

1,235 

1,347 

1.459 

1,571 

1.684 

1,796 

1,908 

2,020 

2,133 

2,245 

2, 357 

2,470 

2,582 

2,694 

2,806 

2,919 

3.031 

3,143 

3.  255 

3,368 

3,480 

3,735 


Per  square 
incu. 


PoundM. 

5.000 

-  10,000 

15,000 

20,000 

25,000 

30,000 

35,000 

40,000 

45,000 

50.000 

55,000 

60,000 

65.000 

70,000 

75,000 

80.000 

85,000 

90,000 

05,000 

100,000 

105,(100 

110,000 

115,000 

120, 000 

125,000 

130,000 

135,000 

140,000 

145, 000 

150.000 

155,000 

166,370 


Elongation 
per  inch. 


Inch. 
0. 

.000200 
.000380 
.000570 
.000770 
.000970 
.  001170 
.  001370 
.  001570 
.  001770 
.00^970 
.002180 
.002420 
.002650 
.002860 
.003120 
.  003350 
.003630 
.003930 
.004240 
.004540 
.004860 
.005200 
.005760 
.006180 
.006730 
.007380 
.008220 
.009020 
.010230 
.011860 


SQCoeaaive 

olon^tion 

per  inch. 


Inch. 
0. 

.000200 
.000180 
.000190 
.000200 
.000200 
.000200 
.000200 
.000200 
.000200 
.000200 
.000210 
.000240 
.000230 
.000210 
.000260 
.000230 
.000280 
.000300 
.000310 
.000300 
.000320 
.000430 
.000470 
.000420 
.000550 
.000650 
.000840 
.000800 
.001210 
.001630 


Permanent 
set. 


Inch, 


0. 


.000030 


.000080 


000170 


000340 


000640 


001270 


002780 


Sncoessive 

permanent 

set. 


Inch. 


0. 


.000030 


.000050 


.000090 


.000170 


.000300 


.000630 


.  001510 


Kemarks. 


Initial  load. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..        106,870 

Klongation  per  inch  after  rapture inch..  .015 

IHmensionsatpointof  rapture 'M33X'M33 

Kednction  in  area  after  rupture,  per  centum  of  original  section 21.2 

Position  of  rupture • 14"  outside  the  gauged  length 

Character  of  broken  surface flnesiULy 
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No.  2306. 
V. 
Dal  area,  ".15M  x  'M605  =  .0226  square  inch. 


ed  loads. 

Elonntioii 
per  mob. 

SooceMlve 

eloDjntion 

perlneh. 

PennAneiit 
•et 

SaooeMive 
permaoeiit 

Remarks. 

PcrMOMe 
ioon. 

Pounds. 

6.000 

10,000 

16.000 

20,000 

Inch. 
0. 

.000160 
.000380 
.000550 
.000730 
.000890 
.001090 
.001200 
.001490 
.001690 
.001800 
.002100 
.002310 
.002570 
.002820 
.003070 
.003290  * 
.003560 
.003840 
.004140 
.004410 
.004770 
.0C5210 
.  005660 
.006150 
.006650 
.0C7320 
.007970 
.008790 
.009790 
.011110 

Inch. 
0. 

.000160 
.000200 
.000190 
.000180 
.000160 
.000200 
.000200 
.000200 
.000200 
.000200 
.000210 
.000240 
.000230 
.000250 
.000250 
.000220 
.006270 
.000280 
.000300 
.000270 
.000360 
.000440 
.000450 
.000490 
.000500 
.000670 
.000650 
.000820 
.001000 
.001320 

IndL 
0. 

Inch. 
0. 

Initial  load. 
Tenaile  strength. 

0. 

2s000 

30,000 

35,000 

40,000 

45,000 

50,000 

5:1,000 

60,000 

65,000 

70,000 

75,000 

80.000 

83.000 

90.000 

05,009 

100.000 

105.000 

110.000 

115.000 

120,000 

125,000 

130,000 

135.000 

140,000 

145,000 

150.000 

155,000 

170, 710 

..w. .■••••.. 

0. 

.000100 

.000160 

.000360 

.000160 

.000560 

.000300 

.001160 

.000600 

.002540 

.001880 

General  summary, 

gfh  per  eqnare  inch  of  original  Beotion  .» pounds..         170  710 

riacn  aeoUona inch..  .013 

t  point  of  rapture ". «142  X  ",  142 

are*  after  rnptnre,  per  oentam  of  original  seotion 10.8 

ipiare ^.. ; 6|"  oataide  the  ganged  length 

>rokeii  aorfMe ^ .Tflne silky 
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No.  2307. 
Mark,  VI. 
Sectioual  amv,  ".1488x".1496=.02236  eqaare  inch. 


AppL«l  loadA. 

perlauh. 

PBnnuient 

■hL 

( 

TdUI. 

l-ound,. 

223 

M7 

,,i 
i;| 
'M 
1 
IS 

1 

■XX" 

"^^^iliil.".'' 

SS 

35.0UO 

ss 

MJ.DDft 

ss 

PS.  WW 

sS 

iir;,(»o 

nil,  wo 
H5,ow) 

120,000 

l»,omi 

Hi 

.MOIW 

ioolDSU 

:(KKM70 

ioiHILI) 
.«0M70 

Iwh. 

.'oooiflo 

.0UU-.!0O 

.DDUIBO 

!oiMK10 

'.QWW> 
.DOOStO 
.MOSID 
.(MWMU 

:000280 

:mw35o 

.DOOSOT 
.OOMM 

.uoosm 

.OOOWM 
.001310 

.ooi«o 

d. 

IMk. 

InUUIiMd. 
TeoiUeitreogth. 

«. 

.OOODW 

.OOWMD 

,OMMO 

.MM»I> 

.oooaeo 

.ODin» 

"»=• 

.noMW 

.OOIMO 

.DOllZO 

.OMHM 

.oossm 

General  ntmmatj. 

[ttb  p«r  «Dve  Inch  of  orlgliul  aeoUoD — ponada.. 

ip  Inch ftfur rupture. _ _................ ..lncb._ 

iriijiaiuiuua  »t  point  of  rDpluTO .,-,.,-.,,.,--,,, 

KaduoUon  In  mnw  kller  roptnre.  [Mir  ocidtani  ot  origliMl  •eotlon  ...... 

Ubjncl«rof  broken  mrfMse 


lufldlfoicth 
..flneai&r 
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No.  2308. 

Vll. 
ual  area,  'M482xM487=:. 02207  square  inch. 


ed  loads. 

KloDEaiion 
perinoli. 

SaooessiTe 

elongation 

perlnob. 

Permanent 
set. 

Saooessive 

permanent 

set. 

Bemarks. 

PerMOAre 
inch. 

PoundM. 

5.000 

10,000 

15,000 

30,006 

25^000 

30,000 

35.000 

40.000 

45^000 

50,000 

55.000 

60.006 

65,000 

70.000 

75.000 

80,000 

85^000 

90.000 

95^000 

100.  OOO 

105,006 

110.000 

115.006 

120.000 

135,000 

130.000 

135.000 

140,000 

145,000 

150.000 

153,150 

0. 

.000150 
.000300 
.000530 
.000716 
.000916 
.061116 
.601310 
.601510 
.001710 
.001916 
.602156 
.002826 
.662A66 
.062846 

.603356 
.003666 
.003970 
.004290 
.004650 
.006056 
.005476 
.065656 
.606476 
.007016 
.007710 
.008580 
.009410 
.010400 

Inch, 
0. 

.000160 
.000216 
.000176 
.060180 
.000200 
.600200 
.600200 
.000206 
.000200 
.000200 
.000246 
.000176 
.000276 
.600290 
.000240 
.000270 
.000806 
.000820 
.000326 
.000360 
.000406 
.000420 
.000480 
.000526 
.000540 
.000706 
.000810 
.600890 
.000900 

Inch. 
0. 

Inch, 
0. 

Initial  load. 
*  Tensile  strength. 

—.000010 

-.000010 

.000020 

.000036 

.000090 

.000070 

.000230 

.000140 

.000680 

.000430 

.001450 

.000790 

.603030 

.001580 

General  iummary, 

igth  per  square  inch  of  original  section pounds..         153,150 

»er  inch  after  rapture inch..  .004 

tt  point  of  rupture 'M47X'M47 

Area  after  rupture,  per  centum  of  original  section 2. 1 

upture 8i"  outside  the  gauged  length 

broken  surfiMe fine  sillcy  for  the  sound  metal 

A  dafeoUTO  spot  in  the  comer  of  the  wire. 

Ex.  31 77 


1218       TESTS  OF   IKON, 


ITEBL,    AMD   OTUKB  HATEBULS. 
No.  2300. 


Mark,  VIII. 

SeetJoual  area,  ."1490x  ."1498c:.a2229  square  inch. 


ApplW  load..       j 

TS." 

poclSch. 

FcnuMUeDt 

!Juc(H«iUt« 

/ 

Towl, 

-a-  - 

Pound.. 

4M 

W» 
7W 
S>3 
1.003 
1.11S 

i.zzs 

i;bm 

z!eo« 

IS 
IS 

S.80S 

6.000         0. 

is     : 

■J-l,  000 

as!  000       '. 
*5.im 

50.000 

S= 
S:S 

fO.  000 

is 

100,000 
lOS.OOU 

ii  ; 

is  : 

ISS  ... 

net. 

KIIIW 
101740 
KK10O 

IS 

110050 

ioooira 

.000300 
.ODOIBO 

.oooiso 

:oot>20o 
.woa» 

:«Kfflio 

!  000210 
.0002SO 
.000330 

!  000290 

■s 

:oooM* 

.OOO&M 

.ooosw 

.000770 

.OUO03O 

:  001050 

InoJk. 

0. 

IkA. 

TuiileiUniKUi. 

«. 

0. 

.MOWO 

.OOOHO 

.ooo»» 

.ooreoo 

.oooeio 

.ooono 

.001S-7» 

.OMHO 

.DM400 

.002£»l 



General  » 

lEth  p«r  (qnare  iDob  of  original  M«Uon ...poniidi..      141,  (1( 

icrluch  ftftar  rnptiin..... __._.... __,..._. Inoh-.  -VM 

It  point  of  rapture ".l»x".l» 

I  iir(«  alUr  rajiuire,  tHraeiittuaof  oriitiaAlHOllai I&t 


ChuKterofbi 
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No.  2310. 

IX. 
nal  area,  ".1493x ".1493=.02229  aqaate  inch. 


iodloads. 

Blon^tion 
per  Inoh. 

SuoocMive 

elonjration 

perlnoh. 

Pennanent 

SnooaaaiTe 
permaoent 

•et. 

Per  sanare 
inch. 

1 

1    Poundt. 

5.000 

10.000 

15.000 

20.000 

25.000 

30.000 

35.000 

40,000 

45,000 

50.000 

55.000 

60.000 

65.000 

70.000 

75.000 

80,000 

85.000 

9U.00O 

05,000 

100. 000 

105. 000 

110.000 

115.000 

I'JO.OOO 

125,000 

130.000 

135,000 

140,  OUO 

145,000 

150,000 

0. 
.000200 
.000400 
.000600 
.000800 
.001000 
.001290 
.001400 
.001610 
. 001810 
.002030 
.002230 
.002480 
.002680 
.002930 
.003180 
.003430 
.003720 
.004020 
.004350 
.004670 
.005030 
.005450 
.005870 
.006400 
.006940 
.007570 
.008300 
.009170 
.010210 

Inoh, 
0. 

.000200 
.000200 
.000200 
.000200 
.000200 
.000200 
.000200 
.000210 
.000300 
.000220 
.000200 
.000250 
.000200 
.000250 
.0002SO 
.000250 
.000200 
.000300 
.000330 
.000320 
.0003GO 
.000420 
.000420 
.000530 
.000540 
.000630 
.000730 
.000870 
.001040 

Ineh. 
0. 

Intk. 
0. 

Initial  load. 
Tenoile  strength. 

0. 

.000020 

.000020 

.000100 

.000080 

.000290 

.000190 

.000600 

.900400 

.001410 

.000720 

.002890 

.001410 

166,670 

• 

General  eummary. 

ffth  per  aqaare  inch  of  oriKinal  section pounds..  166,670 

»r  inch  afterroptore inoh...  .026 

t  point  of  ruptnrw ".136X".136 

fhro»  After  rupioro,  per  oentnm  of  original  sectloo..... 17.0 

ptore 2"  fh>m  middle  of  ganged  length 

PTolLeu  BUitmoe flnesi&y 


1220       TESTS   OF  IBON,   STEEL,   AND   OTHEB  MATEBIAL8. 

No.  231L 

Mark  X. 

Sectional  area,  'M490x'M491s=r.02222  square  inch. 


Applied  loads. 


Total. 


Pounds. 

Ill 

222 

333 

444 

5o6 

667 

778 

889 

1,000 

1,111 

1.222 

1.333 

1,444 

],55« 

1,667 

1.778 

1,889 

2,000 

2,  III 

2.223 

2,333 

2,444 

2,556 

2,667 

2,  778 

2,889 

3,000 

3,111 

3.210 


PerMiuure 
incn. 


Poundt, 

5,000 

10.000 

15.000 

20,000 

25,000 

30.000 

8a,  000 

40,000 

45,000 

50,000 

55,000 

60,000 

65,000 

70,000 

75,000 

80,000 

85,000 

90,000 

95,000 

100,000 

105,000 

110,000 

115,000 

120,000 

125.000 

130,000 

135,000 

140,000 

144,460 


Sloncatloo 
per Inoh. 


JndL 
0. 

.000200 
.000400 
.000600 
.000800 
.000090 
.001180 
.001870 
.001580 
.001730 
.001070 
.002200 
.002410 
.002670 
.002050 
.008220 
.003510 
.003820 
.004180 
.OOiOOO 
.004990 
.006510 
.006080 
.006710 
.007360 
.008100 
.009210 
.OlOCTO 


SacoeMlye 
eloontioB 
permoh. 


Inch, 

0. 

.000300 
.000200 
.000210 
.000200 
.000190 
.000190 
.090190 

.. 000160 
.900200 
.000240 


.000210 
.900260 
.000280 
.000270 
.000290 
.000319 
.000860 
.000420 
.000890 
.000520 
.000520 
.000680 
.000660 
.000800 
.001050 
.001309 


Pennuieiit 
ML 


0. 


Inch, 


0. 


0. 


.000110 


000850 


.000900 


.002040 


Snooeteiye 

permanent 

set. 


IndL 


0. 


,099110 


.090340 


.000550 


.00U4O 


Initialload. 


Tensile  strength. 


General  eummary. 

Tensile  ftlrengih  per  square  inch  of  original  section pounds..  144,460 

Klongation  per  inch  after  mptnre inch..  .015 

Dimensions  at  point  of  mptnre ".129X'M25 

Kednction  in  area  after  rapture,  per  centum  of  original  section 27.4 

.Position  of  rupture ; 7"  outside  the  ganged  Ingth 

Character  of  broken  surfiMM) «.. • •••.••••^.  «• ^ flMsmky 
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No.  2312. 

k,XI. 

ional  area,  ^M486x'M406=.02223  sqaare  incli. 


plied  londt. 


iff. 
1 

3 

a 

15 
« 

rg 
« 

12 

a 

M 

15 
M 
J7 
78 
M> 

n 

12 
3 
M 
15 

ii 

i8 
19 
10 
1 
3 
3 
S 
I 


Per  aqnare 
inoh. 


Pounds. 

5,0M 

10.000 

15,000 

20.000 

25.000 

30,000 

85»000 

40.000 

45,000 

50.000 

55.000 

60.000 

•5,000 

70,000 

75.000 

80,000 

85.000 

90.000 

95,000 

100.009 

105,009 

110.009 

115.000 

120,009 

125.000 

130,009 

135,009 

140.000 

145,000 

150,009 

17^ 


KlonceiioD 
per  mob. 


Inch, 
0. 

.000180 
.000389 
.000500 
.000740 
.000009 
.001100 
.001309 
.001459 
.001639 
.901829 
.002029 
.002269 
/002489 
.902700 


.003100 
.003439 
.003729 
.904029 
.004329 
.004839 
.005029 
.005429 
.005839 
.006279 
.906799 
.007859 
.007989 
.008619 


SaeeoMiTo 

eloB£fttl(m 

permoh. 


JimA. 
0. 

.000180 
.000289 
.000189 
.000189 
.000189 
.000209 
.000209 
.000159 
.000179 
.000209 
.000209 
.000849 
.000229 
.000229 
.000259 
.000150 
.000330 
.000299 
.000300 
.000309 
.000319 
.000389 
.000409 
.000410 
.000440 
.000529 
.000569 


.000630 


PerniEPept 
set. 


Ineh, 


0. 


>. •..»< 


0. 


>«•••• 


,000030 


,000170 


.000489 


.901028 


Sneeeoilye 
pennaneni 

Mt. 


Remarks. 


Jneh, 


0. 


>«••«••• 


.900869 


.9M)148 


.000310 


.001919 


.009549 


IidtUllood. 


.900880 


Teaaile  strength. 


General  summary, 

-eofftb  per  eqnsre  inch  of  original  seotlon..... pounds..  175, 

iper  lAch  after  rapture inob..  .008 

9i^poiii8ofniptare do...    'M36X'M41 

fn  arc*  after  rapture,  per  oentain  of  original  aeetloi» • 18.7 

'  mptiure 5"  outside  the  gaaged  lencth 

>/ broken  soxflMe fine  silky 
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No.  2313. 

Mark,  XII. 

Sectional  area,  'M496x'M496=:.02238  square  inch. 


Applied  loadA. 

Blonntioii 
perinoh. 

SnooostiTe 

olonntton 

perlnch. 

Fermanent 
set. 

SnooeuiTe 

permanent 

•et. 

ToUl. 

P«r  square 
inoD. 

Remarki. 

Poundi. 

112 

224 

336 

418 

560 

671 

7H3 

H05 

1,007 

1.119 

1.231 

1,343 

1,465 

1,  Mi7 

1,679 

1.796 

1,002 

2,014 

2,126 

2. 238 

2, 350 

2.462 

2.574 

2.686 

2,708 

2,909 

3.021 

3,133 

3,  245 

3, 357 

3,670 

Pound». 

6,000 

10,000 

16,000 

20,000 

25.000 

30,000 

35,000 

40,000 

45.000 

60.000 

65,000 

60,000 

65,000 

70.000 

75,  boo 

80,000 

.  85,000 

90.000 

95.000 

100.000 

105,000 

110,000 

115,000 

120,  OOO 

125.000 

130.000 

135.000 

140,000 

145.000 

150,000 

163,990 

Inch, 
0. 

.000220 
.000400 
.000500 
.000790 
.000960 
.001160 
.001360 
.001550 
.001750 
.001960 
.002170 
. 002410 
.002640 
.002890 
.003140 
.003450 
.003680 
.003950 
.004340 
.004600 
.005060 
.005400 
.005970 
.006510 
.007080 
.007650 
.008580 
.009500 
.010380 

Inch. 
0. 

.000220 
.000180 
.000190 
.000200 
.000170 
.000200 
.000200 
.000190 
.000200 
.  0CH)21O 
.000210 
.000240 
.000230 
.000250 
.000250 
.000310 
.000230 
.000270 
.000390 
.000350 
.000370 
.000400 
.000510 
.000510 
.000570 
, 000570 
.000930 
. 000920 
.000880 

Inch, 
0. 

Inch. 
0. 

Initialload. 

—.000030 

—.000080 

.000040 

.000070 

.000120 

.000080 

.000310 

.000100 

.000710 

.000400 

• 

.001470 

.000760 

.003110 

.001640 

Tensile  strength. 

""**•• ••• ^"* 

General  summwy. 

Tensile  strength  per  square  inch  of  original  section poonds. .         163. 9M 

Klongstion  per  inch  after  rapture ..inch..  .098 

Dimensions  at  point  of  rupture 'MSSX  'M33 

Kftdnotion  in  area  after  rupture,  per  centam  of  original  seotion 20.0 

roeition  of  rupture 6^' outside  the  ^Miged  length 

Cbaraoter  of  broken  Burfisoe fine  aukj 
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No.  2314. 

XIIL 
Dal  area,  'M495x'M492=. 02235  square  inch. 


ed  loads. 

EloDiraUon 
per  iooh. 

Sooceaaive 

elongatioii 

per  inch. 

Permanent 
set. 

SncoeaalTe 

permanent 

set 

Bemarks. 

1 

Per  Maare 
inGD. 

Poundt. 

5,000 

10.000 

15,000 

20,000 

25.000 

30.000 

35,000 

40.000 

45,000 

50.000 

55.000 

60,000 

65,009 

70.000 

75,000 

80.0CO 

85,000 

90,000 

05,000 

100,000 

105,000 

110.000 

115.000 

120,000 

125,000 

130.000 

135. 000 

140,000 

145.000 

150.000 

167,130 

Inch. 

0. 

.000200 
.000400 
.OOOJUM 
.000710 

•   .000030 
.001139 
.001839 
.001560 
.001730 
.001830 
.092200 
.002400 
.002630 
.002860 
.003159 
.003370 
.003670 
.004070 
.004380 
.004730 
.005140 
.005590 
.006080 
.000640 
.007230 
.008000 
.008780 
.000720 
.010070 

Inch. 
0. 

.000200 
.000200 
.OOOISO 
.000120 
.000220 
.000200 
.000290 
.000230 
.000170 
.000300 
.000279 
.000200 
.000230 
».  000230 
.000299 
.000220 
.000309 
.000490 
.000310 
.000350 
.000410 
.000450 
.000490 
.000560 
.000500 
.000770 
.000789 
.000940 
.001250 

0. 

Inch. 
0. 

Initial  load. 

• 

Tensile  strenj^tb. 

0. 

".'ooooio  ] 

.000030 

.oooiso 

.000109 

.000250 

.000120 

.000690 

.000440 

.001530 

.000640 

.003109 

.001660 

• 

General  nummary. 

rih  pBT  «qiuu«  inch  of  original  section pounds..  167, 130 

fr  inch  jmerroptore inch..  .U'J4 

t  polo  fc  of  rapture ".137x".  137 

&rea  After  ruptoro,  i>ercentnm  of  original  section. ^ IG.  0 

>tare 2"  inside  the  ganged  lonulli 

ro^onBurfaoe flncsillty 


1224       TEBTS   OF   IBONy. STEEL,   AND   OTHER  MATERIALS. 

No.  2315, 

Mark,  XIV. 

Sectional  area,  'M494x".1494=.02232  square  inch. 


Applied  loAds. 


T'-t"-  i'*"?„'r" 


Pnunda. 
112 
2J3 
3:i5 
44G 

r>:>8 

CifiQ 

7K1 

K!)3 

1,004 

1,110 

1.2-J8 

i.aao 
i.4rit 

1.562 
1,«74 
l,7P0 
],HD7 
2.000 
2,  lliO 
2, 2:12 
2.  :m4 
2. 4:.ri 

2,r»C7 
2.678 
2,790 

2.  no2 
:{,GI3 

3,  125 
3.  236 
3.348 
3.540 


rounds. 

5.000 

10.000 

16,000 

20,000 

25.000 

30.000 

35,000 

40,000 

45,000 

50,000 

55,000 

60,000 

65.000 

70.000 

75,000 

80,000 

85. 000 

90,000 

05. 000 

100,000 

105.000 

110,000 

1 15,  000 

120.000 

125,  000 

130.000 

135. 000 

140, 000 

145, 000 

150, 000 

158,600 


EloDfration 
per  inch. 


Inch. 
0. 

.000210 
.000410 
.000570 
.000770 
.000060 
.001160 
.001340 
.001560 
. 001740 
.001970 
.002170 
. 002400 
. 002620 
. 002860 
. 003120 
. 003420 
.003660 
. 003070 
.  004320 
.  004670 
.  0050:t0 
.005480 
.005900 
.006530 
.007040 
.007750 
.008680 
.009600 
.010900 


Saccesnive 

fcloDcation 

per  inch. 


Inch. 


0. 


.O0C210 
.000200 
.  000160 
.000200 
.000190 
.000200 
.000180 
.000220 
.000180 
.000230 
.000200 
. 000230 
.000220 
.000240 
.000260 
.000.300 
.000240 
.000310 
.000350 
.000350 
.000360 
.000450 
.000510 
.000540 
.000510 
.000710 
.000930 
.000980 
.001240 


PennuieBt 
set. 


Inch, 


0. 


.000030 


.000050 


.000110 


.000280 


000690 


001460 


003150 


SacoMsive 

permanent 

set. 


Inch, 


0. 


.000030 


.000020 


000060 


000170 


.000410 


.000770 


.001600 


Bemarkt. 


Initial  load. 


TenaQe  strength. 


Gtneral  summary, 

TenAilo  HtrenKth  |>er  square  iiioli  of  original  section pounds.,     l^jj! 

Klotigstiun  ])er  incli  afU>r  rapture ^ inch..        ^^ 

iMuioitnious  at  )>oint  of  rapture ".ISOX'.l' 

KiHliiction  in  artMi  after  rupturo,  pi^roontuni  of  original  seoUon ^'^ 

Timit  ion  of  rupture SJ"  outside  the  gauged  led)'^ 

CliHiucter  of  broken  sorfsoe • flasiuiJ 
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No.  2316, 

:  XV. 

onal  area,  ".1490x'M490=.02229  square  inch. 


Mfd  Umd». 

Elonfmtion 
per  inch. 

Sacoeaaive 

eloDsmtlon 

perlnch. 

Pemuuieiit 
set. 

Saocemive 

permanent 

aet 

Bemarka. 

Per  MOAre 
inch. 

t. 

Pmmdt. 

5.000 

10.000 

15,000 

20.000 

2.5,000 

30.000 

35,000 

40.000 

4.'i.000 

50.000 

55.000 

60,000 

65.000 

70.000 

71.000 

80.000 

85.000 

90.000 

9.\000 

100,000 

105.000 

110,000 

115,000 

120.000 

125.000 

130.000 

13.^  000 

140,000 

145.000 

150,000 

164,200 

Inch. 

0. 

.000200 
.000370 
.000560 

.  .000730 
.0OJ9OO 
.001020 
.001320 
.001520 
.001T20 
.001920 
.002130 
.002380 
.002610 
.002870 
.003090 
.003330 
.003610 
.003900 
.004210 
.004590 
.004960 
.005380 
.005900 
.000390 
.006860 
.007600 
.008370 
.009260 
.010460 

Inch. 
0. 

.000200 
.000170 
.000180 
.000180 
.000200 
.000090 
.000300 
.000200 
.000200 
.000200 
.000210 
.000250 
.000230 
.000260 
.000220 
.000240 
.000280 
.000290 
.000310 
.000380 
.000370 
.000420 
.000520 
.000490 
.000470 
.000740 
.000770 
.000890 
.001200 

Inch. 
0. 

Iwth. 
0. 

IniUal  load. 
Tenaile  atrengih. 

0. 

.000070 

.000070 

.000130 

.000060 

.060300 

.000170 

.000560 

.000260 

.001400 

.000840 

.002800 

.001490 

General  summary. 

eoirth  per  nqaareinoh  of  original  aection ponnda..  164.200 

per  inch  after  raptnre inch..  .010 

latpointof  mptnre 'M34x'M34 

in  are*  after  raptnre,  per  centnm of  original aeotion 10.4 

mptare 6|"  ontaide  the  ganged  length 

if  brokem  aoilSMe flneailky 


122C         TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2317, 

Mark,  XVI. 

Sectional  area,  'M489x'M492=:.02222  sqaaro  inch. 


Applied  loads. 


Total. 


Per  fMioare 
incn. 


Poundt. 

lU 

2*22 

3:)3 

444 

556 

607 

778 

889 

l.UOO 

I.ill- 

1,222 

1,333 

1,444 

1.556 

1,667 

1,778 

1,889 

2,000 

2.111 

2.222 

2.333 

2,444 

2.556 

2.067 

2. 778 

2,889 

3.000 

3,111 

3,222 

3,333 

:i,505 

Pounds. 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

85,000 

40,0<>0 

45,000 

50,000 

55.000 

60,0«i0 

65,000 

70,000 

75.000 

80,000 

85,000 

00,000 

95.000 

100,000 

105, 000 

110,000 

115,000 

120,000 

125. 000 

1.10,000 

135,000 

140. 000 

145.000 

150,000 

157,740 


£Ioiif;ation 
per  incli. 


Inch. 
0. 

.000200 
.000400 
.0(H)540 
.000740 
.000940 
.001140 
.001330 
.001530 
.001720 
.001020 
.002130 
.002350 
.002600 
.002810 
.003120 
.003370 
.003640 
.003950 
.  004310 
.004710 
.005060 
.005500 
.006090 
.006000 
. 007240 
.008000 
.008000 
.010000 
.011220 


Sncceesive 

elongation 

per  inch. 


Inch, 
0. 

.000200 
.000200 
.000140 
.000200 
.000200 
.000200 
.000190 
.000200 
.000190 
.000200 
.000210 
.000220 
.0002fit 
.000210 
.  000310 
.000250 
.000270 
.000310 
.000360 
.000400 
.000350 
.000440 
.C00590 
.000510 
.000640 
.000760 
.000900 
.001100 
.001220 


Permanent 
set. 


0. 


Inch. 


0. 


.000010 


.000100 


000300 


.000040 


.001520 


,003330 


Snceeesive 

permanent 

set. 


0. 


Inch. 


.000010 


.000090 


.000200 


.000340 


.000880 


.001810 


BemarkB. 


Initial  load. 


Tensile  strength. 


General  summary. 


Tensile  strength  per  sgnare  inch  of  original  section .pounds..  157,740 

Elongation  per  inch  alter  raptnro i  • inch..  .OQT 

Dimensions  at  point  of  rupture ".133 >  ".133 

Kednction  in  area  after  rupture,  per  centum  of  original  section 20.4 

Position  of  mptnre ..S^^oataide  the  ganged  len sib 

Character  of  broken  surfiMse • •• flnesilliy 
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No.  2318. 

XVII. 
nal  area,  ''.1488x'M488=. 02214  square  inch. 


led  loads. 

EloDffation 
per  Inch. 

Snceessive 

eloD£stion 

per  inch. 

Pennanent 
set 

Sacoessive 
set. 

Remarks. 

Per  square 
inon. 

Pounds. 

5^000 

10.000 

15,000 

20,000 

25.000 

30,000 

35.000 

40,000 

45,000 

50.000 

55,000 

fiO.OOO 

65.000 

70,000 

75,000 

80.000 

85,000 

90,000 

95,000 

100,000 

105.000 

110,000 

115,000 

120.000 

125,000 

130.000 

135.000 

140,000 

144,530 

Inch. 
0. 

.000200 
.000890 
.000570 
.000770 
.000950 
.001150 
.001350 
.001530 
.  001740 
.001940 
.002180 
.002380 
.002630 
.002880 
.003130 
.003450 
.003740 
.004080 
.004480 
.004870 
.005320 
.005860 
.006390 
.007040 
.007710 
.008630 
.009450 

Inch. 
0. 

.000200 
.000196 
.000180 
.000200 
.000180 
.000200 
.000200 
.000180 
.000210 
.000200 
.000240 
.000200 
.000250 
.000250 
.000250 
.000320 
.000290 
.000340 
.000400 
.000300 
.000450 
.000540 
.000530 
.000650 
.000670 
.000820 
.000920 

Inch. 
0. 

Inck. 
0. 

Initial  load. 

• 

Tensile  strength. 

.000010 

.000010 

.000020 

.ooooio 

■ 

.000080 

.000060 

. 

.000270 

.000190 

.000770 

.000500 

• 



.001780 

^     .001010 

'  .'003790" 

.002010 

General  summary, 

rth  per  fMinare  inch  of  original  section ponnds..    144,530 

r  JDch  after  t-nptare inch..         .003 

:  point  of  rnptnre ".147X".147 

ireaaftermptnie,  per  oentnm  of  original  section 2.4 

itare 4''.8oatside  the  gauged  length 

roken  anrfaoe sound  metal ;  fine  sil^y.    Fractured  at  defective  spot  in  wire 


1228        TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  2319. 

Mark,  XVIII. 

Sectional  area,  'M492x'M496=.02232  square  iticb. 


Applied  loads. 

Elon^ration 
per  inch. 

Saocesaive 

eloDfration 

per  mob. 

Permanent 
set. 

Inch. 
0. 

Snooeasive 

permanent 

aet. 

• 

Bemarki. 

1 

Total. 

Persqaare 
incn. 

Pound*. 

112 

223 

335 

418 

558 

689 

781 

893 

1,004 

1.118 

1,228 

1,339 

1,451 

1,682 

1,874 

1,788 

1,897 

2,009 

2,120 

2.232 

2.344 

2,455 

2,587 

2,678 

2,790 

2,902  • 

3,013 

3,125 

3. 236  . 

3,348 

3,514 

Pounds. 

5,000 

10,000 

15,000 

20,000 

25.000 

30.000 

35,000 

40,000 

45.000 

60,000 

55,000 

60,000 

85,000 

70,000 

75,000 

80,000 

85,000 

90,000 

9^000 

100.000 

105.000 

110,000 

115,000 

120,000 

125,000 

130,000 

135,000 

140.000 

145,000 

150,000 

157,440 

Jnek. 
0. 

.000200 
.000380 
.000580 
.000760 
.0009^20 
.001130 
.001380 
.001520 
.001720 
.001920 
.002120 
.002360 
.002690 
.002820 
.003070 
.003350 
.003610 
.003050 
.004310 
.004050 
.005040 
.005450 
.005900 
.006500 
.007130 
.007920 
.008820 
.010000 
.011400 

Inch. 
0. 

.000200 
.000180 
.000200 
.000180 
.000160 
.000210 
.000000 
.000190 
.000200 
.000200 
.000200 
.000240 
.000280 
.000230 
.000250 
.000280 
.000260 
.000340 
.000360 
.D00340 
.000390 
.000410 
.000540 
.000510 
.000830 
.000700 
.000900 
.001180 
.001400 

Jntk. 
0. 

InlUal  load. 

TensUe  strength. 

0. 

•  •••«•  ••«^«  • 

.000030 

.000080 

.000070 

.000040 

".'000240 

.000170 

. 

.000830 

.000390 

, 

.001460 

.000820 

.003270 

.001820 

, 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  157,440 

KloDgation  perinch  aftermptare inch..  .CM 

Dimensions  at  point  of  mptnre 'M32X".13S 

Keduotion  in  area  after  rupture,  per  oentam  of  original  section 21.9 

Position  of  rupture .■ 5"  oataide  the  ganged  lensili 

Character  of  brokeo  snrfiMM 1 fine  silk; 


M*»(    »• 
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No.  2320. 

XIX. 

nal  area,  'M494x'M496=. 02235  sqaare  inch. 


led  loads. 

• 

Elonfiration 
periDoh. 

Snoceoalvo 

elongation 

per  inch. 

Permanent 
set 

SnooeMive 

•permanent 

aet. 

Bemarka. 

Per  Moare 
inon. 

Pounds. 
5,009 
10,000 
15.000 
20,000 
25,000 
30,000 
85,000 
40.000 
45.000 
50.000 
55.000 
60.000 
65,000 

Inch. 
0. 

.000200 
.000409 
.990689 
.090740 
.000890 
.001120 
.001290 
.001500 
.001680 
.001899 
.002099 
.002320 

Inch. 
0. 
.000200 
.000200 
.000180 
.000160 
.000150 
.000230 
.000170 
.000210 
.000180 
.000210 
.000209 
.000230 
.000210 
.000250 
.000230 
.000200 
.000250 
.000310 
.000340 
.000379 
.000859 
.000400 
.000399 
.000539 
.000550 
.000570 
.000740 
.000890 
.  901110 

Inch. 

0. 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

•*•••""•••"* 

0. 

.000060 

.900050 

.ooooao 

.900030 

70. 000           .  90*2530 

75,000 

80.009 

85.000 

90,000 

95,000 

100,009 

105,000 

110.000 

115,000 

120,000 

125,000 

130,009 

136^009 

140,009 

145,000 

150,009 

106,620 

.002789 
.003010 
.008270 
.  003520 
.003830 
.004170 
.004540 
.004890 
.005200 
.005680 
.006219 
.906760 
.907339 
.008079 
.908969 
.010970 

.090230 

.000159 

.000560 

.000339 

.001190 

.000630 

.002620 

.091430 

General  enmmary, 

gth  per  sqaare  inch  of  original  section pounds..  166,620 

n- iiich  after  rupture inch..  .025 

t  point  of  rupture ".133X".133 

area  *fl«r  rupture,  per  oentnm  of  original  aeotion 20.0 

ptoTD - at  middle  of  gauged  length 

rroken  mva£acb *. fine  silky 


1230        TESTS    OP   IKON,    STEEL,    AND   OTHER   MATEBIALS 

No.  2321. 

Mark,  XX. 

Sectional  area,  ".  1500  x  'M500 = .0225  square  inch. 


Applied  loads. 

Elon^iion 
per  inch. 

8ncc«Mive 

elongation 

per  inch. 

Permanent 
set. 

Saooessire 

permanent 

set. 

ToUl. 

Per  sanare 
inon. 

Bema 

Poundi. 
112 
225 
338 
4.0 
5G3 
675 
788 
9<0 
l.OLI 

1,  l-.'O 
1.237 
1, 3.-.0 
1.463 
1.575 
1.088 
l.hOO 
1,013 

2,  025 
2, 138 
2, 2'H) 
2, 30:) 
2,475 
2.588 
2,700 
2,813 
2,  925 
3.038 
3.150 
3.263 
3,376 
3.710 

Poundt. 

5,000 

10.000 

16,000 

20,000 

25,000 

30,000 

35,000 

40,0<K) 

45,000 

50,000 

55.000 

60.000 

65. 006 

70,000 

75.000 

80,000 

85.000 

90.000 

9.S.000 

100,000 

105.  000 

110,000 

115,000 

120,  000 

125,000 

130.  000 

135.000 

140.000 

145,  000 

150,000 

164,800 

Inch. 
0. 

.000200 
.  000370 
. 000550 
.000730 
.000950 
.001120 
.001300 
.  001520 
.  001720 
.001960 
.  002170 
.002400 
.  002610 
.002840 
.003100 
.003360 
.003640 
.003030 
.  004270 
.004610 
.004970 
. 005370 
.  (K)5870 
.006360 
. 006820 
.007580 
.  0083.')0 
.000150 
.010350 

Inch. 
0. 

.000200 
.000170 
.000180 
.000180 
.000J20 
.000170 
.  000180 
.000220 
.000200 
. 000240 
.000210 
.000230 
.000210 

.  ooo2:(0 

.000260 
.000260 
.000280 
.000290 
.000340 
.000340 
.000360 
.000400 
.000500 
.000490 
.000460 
.000760 
.000770 
.000800 
.001200 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

0. 

.000070 

.000070 

.000110 

.000040 

.000240 

.000130 

.000620 

.000380 

.001320 

.000700 

.002870 

.001560 

Tensiln  Htmr 

General  summary, 

• 

Tensile  strength  per  square  inch  of  original  section poan< 

Elongation  per  inch  after  rupture in< 

Dimensions  at  point  of  ruptaro '. 

IteducUonin  area  after  rupture,  per  centum  of  original  aeotion 

Position  of  rapture ^'outside  (Jhei 

Character  of  broken  surface •••• • • 
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STEEL  WIRE  "Ab  SQUARE,  TINNED. 

t.h  dnuight.    Si 
t«st  nnmben.] 


[Hai  nceiTed  a  light  uinealiiig  after  the  fifth  draaght.    Speoimens  taken  from  coil  in  the  order  of  their 

•J 


No.  1676. 
Sectional  area,  ^M500x^M505=. 02257  sqaare  inch. 


Applied  loads. 


Total 


113 

339 
451 
561 
•77 
790 
M3 
1.016 
1.121 
1.241 
1.354 
1467 
1,580 
1.683 
1.W6 
1.918 
2.031 
2;  144 
2,257 
2.370 
2,4«3 
21 5M 
2.7M 
2^831 
2^034 
2^953 


Per  eqnare 
inch. 


Poxmd9. 

6,000 

10.000 

15.000 

20.000 

25,000 

30.000 

35.f00 

40.0tM) 

45.000 

50.000 

55.000 

60.000 

«5.000 

70.000 

76.000 

90.000 

85.000 

90  000 

•5.000 

100.000 

105.000 

110.000 

115.000 

120.000 

125.000 

130.000 

130,790 


Elongation 
per  inolL 


Inch, 
0. 

.000120 
.000310 
.000480 

.oooeio 

.000810 
.001010 
.001220 
.001410 
.001630 
.4M)t840 
.002060 
.002300 
.002560 
.002840 
.003110 
.003410 
.003780 
.004180 
.004680 
.005240 
.00581X» 
.006710 
.008300 
.009940 
.018080 
.0260 


Snceeesire 

elongation 

perlnch. 


0. 

.000120 
.000190 
.000150 
.000180 
.000170 
.000200 
.000210 
.000190 
.000220 
.000210 
.000220 
.000240 
.000250 
.00U290 
.000270 
.000300 
.000370 
.000400 
.000500 
.000560 
.000570 
.000900 
.001500 
.001640 
.008140 
.007020 


Permanent 
set. 


Inok. 


0. 


,000030 


.000030 


Snoceaeire 

permanent 

set. 


Inch. 


0. 


-.000030 


0. 


Bemarka. 


Initial  load. 


.000060 


.000310 


.001010 


.003589 


.000090 


.000250 


.000700 


.002570 


Tensile  strength. 


General  summary, 

TeiMiJe  strength  per  square  inch  of  original  section .' pounds..         130,790 

^teojrstion  per  inch  after  rupture inch..  .023 

Wweosioos  at  point  of  rupture •••••-—;•-" ".121X''.121 

Keduotionfo  are*  »ftor  mp^^mt  per  centum  of  original  seoUon 35.1 

t'ittacter  of  brokeoaopfcoe flneaUky 
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No.  1676. 
Sectional  area,  ".1500x'M505=:.02257  square  inch. 


Applied  loads. 

Eloniratioii 
pur  inch. 

Sacc«t9ive 

elongation 

per  inch. 

Permanent 
set. 

Saccessive 

peimanent 

set. 

Total. 

Per  square 
inch. 

Remarkf 

Poundt. 
113 
220 

:»9 

451 

564 

677 

790 

003 

1.016 

1,1*29 

1, 241 

1.354 

1,467 

1,580 

1.693 

1,806 

1,018 

2. 031 

2,144 

2,257 

2.370 

2.483 

2,  506 

2.708 

1      2, 821 

2,934 

2.953 

% 

Pound*. 

5,000 

10,000 

15.000 

20.000 

25.000 

30.000 

35,000  • 

40.000 

45,000 

50.000 

55.000 

60,000 

65,000 

70,000 

75,000 

80.000 

85.000 

90.000 

95.000 

100.000 

105.000 

110.000 

115,000 

120. 000 

125.000 

130,000 

130,840 

Inch. 
0. 

.000200 
.000310 
000500 
.0006M 
.000880 
.001060 
.001220 
.001420 
.001630 
.001850 
.002020 
.002240 
.002500 
.002770 
.003000 
.  0032l<0 
.003560 
.00:{8b0 
.004230 
.004660 
.005110 
.005660 
.000420 
.007540 
.009870 
. 010570 

Inch. 
0. 

.oooeoo 

.000110 
.000190 
.000180 
.000200 
.000180 
.000160 

.oooaM 

.000210 
.000220 
.000200 
.000490 
.000-26O 
.000270 
.000230 
.000280 
.000280 
.000820 
.000350 
.000430 
.000450 
.000650 
.000760 
.001120 
.002330 
.000700 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

0. 

.000060 
!•; 

.000001 

• 

.000200 

.000140 

• 

•• 

i 

.OG0360 

.000100 

.000770 

.000410 

.002000 

.001230 

TenaUe  atrongtt 

• 

General  eummary, 

T«!nsUe  strength  per  square  inch  of  original  section • pounds.. 

Elongation  per  inch  after  mpture inch.. 

IMmensions  at  point  of  rupture ". 

Kednction  in  area  after  ruptore,  per  centnm  of  original  Motion 

Position  of  rupture «. oataide  the  gaii 

Character  of  broken  sorfiMe 
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No.  1677. 
Sectional  area,  'M500x'M505=.02257  square  iuch. 


Applied  loadfl. 


Total    iP^^sauare 
inch. 


113 
236 

339 
451 
564 

677 
790 
903 
1,916 
1,129 
124] 
;354 
;467 
1580 
1,683 
1,806 
1.918 
2,031 
2.144 
X257 
2,370 

2;  43 

t5M 
2,708 
2,821 
2;  934 
3,036 


PoundM. 

5,000 

10.000 

15,000 

20.000 

25.000 

30,000 

35,000 

40.000 

45,000 

50,000 

55,000 

60,000 

05,000 

70,000 

75.000 

80,000 

85,000 

90,000 

05,000 

100,  OIK) 

105,000 

110.000 

115,000 

120.000 

125.00(1 

130,000 

134,510 


Elon^tioQ 
per  inch. 


Inch. 
0. 

.000170 
.000340 
.000510 
.000670 
.000360 
.001050 
.001250 
.001460 
.001670 
.001870 
.  002070 
.00>:j30 
.002500 
.002830 
.003110 
.003:i60 
.003640 
.  00:}9iM) 
.004350 
.004740 
.005220 
.  0057H0 
.000490 
.  007540 
.009570 
.020000 


SacceMive 

elonj^atioo 

per  inch. 


Inch. 
0. 
.000170 
.  000170 
.  000170 
.0001(30 
.000190 
.000190 
.000200 
.000210 
.000210 
.000200 
.000200 
.  000260 
.000230 
.000270 
.  000280 
.  000-i50 
.000280. 
.000350 
.000360 
.000390 
.000480 
. 000560 
.  000710 
.001050 
. 002030 
.  010430 


Pommuont 
set. 

Inch. 
0. 

Succcsftive 

permanent 

set. 

Bemarks. 

IneK 
0. 

Initial  load. 
Tensile  strength. 

6.* 

.000050 

.000050 

.000130 

.000080 

.  000340 

.000210 





.  000740 

"".ooom" 

.001920 

.001130 

General  summary. 

Tonle  8treo/rth  per  sqnare  inch  of  original  section ponnds..  134,510 

^jlTBtion  per  inch  after  mptnre inch..  .012 

iW««n«ionaat  point  of  rapture » ".  125X".  125 

Auction  io  are*  after  rupture,  per  centum  of  original  section 30.7 

i^oritioo  of  rupture T'.S  outside  the  ganged  length 

Character  of  broken  surfaoe fine  silky 

H.  Ex.  31 78 


1234        TESTS    OF    IRON,    STEEL,    AND    OTHER    MATERIALS. 

No.  1678. 
Sectional  area,  'M500x'M505=.02257  square  inch. 


Applied  loads. 


Total. 


Pounds. 

113 

•226 

339 

451 

5<M 

677 

790 

903 

1,01« 

1,129 

1,241 

1,354 

1,467 

1,580 

1,693 

1,806 

1,918 

2,031 

2,144 

2.257 

2,370 

2,483 

2.596 

2,708 

2,821 

2,890 


I*er  sqaare 
inon. 


Pounds. 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

35, 000 

40,000 

45,000 

50,000 

55,000 

60,000 

65,000 

70,000 

75.000 

80,000 

85,000 

90,000 

95,000 

100,000 

105.000 

110,000 

115,000 

120,000 

125,000 

128,050 


EIoDcation 
per  mch. 


Inch. 
D. 

.000230 
.000370 
.000550 
.000740 
.  000940 
. 001130 
.  001310 
.001500 
.  001720 
.  001930 
.002140 
.002350 
.002600 
.002870 
.003170 
.  003430 
. 003720 
.004070 
.004470 
.004970 
.  005470 
. 000230 
.  007320 
.008960 
.017500 


Saccesdive 

eloueation 

per  Inch. 


Inch. 

.000230 
.0OU140 
. 000130 
.000190 
.000200 
.000190 
.  000180 
.000190 
.000220 
.  000210 
.  000210 
.  000210 
.  00U250 
.  000270 
.000300 
.000260 
.000290 
.000350 
.  000400 
. 000500 
.  00050U 
.000760 
.001000 
.  001610 
.008540 


Permanout 
set. 


Inch. 


0. 


. 000030 


,000060 


,000160 


000350 


000820 


002630 


Suocesaive 

penuauent 

set. 


Inch. 


0. 


.000030 


.000030 


.000x00 


.000190 


.000470 


.001810 


Remarlis. 


Initial  load. 


Tensile  atrongth. 


General  summary. 

Tensile  strenj^b  per  square  inch  of  original  section irannds..  12&,0S0 

Elongation  per  inch  after  rapture inch. .  •  ^ 

Dimensions  at  point  of  rapture ".  125X".l25 

Reduction  in  area  after  rupture,  per  centam  of  original  seotioii 30. 7 

Character  of  broken  surface flueulk)' 
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No.  1679. 
jtional  area,  ".1500 x'M505  =.02257  square  inch. 


.pplied  loada. 

Elongation 
por  inch. 

SuccesMve 

elongation 

por  inch. 

Permanenl 
sot. 

SacoeMiro 

permanent 

set. 

Bemarkfl. 

laL 

Per  9«aaro 
incn. 

tidt. 

113 

228 

Pounds. 

5,000 

10.000 

15,000 

20,000 

25,000 

30,000 

35,000 

40,000 

45,000 

50,000 

55,000 

60,000 

65.000 

70.000 

75,000 

80,000 

85.000 

90.000 

95,000 

100,000 

105,000 

110,000 

115,000 

120,000 

125,000 

130.000 

130,030 

Inch. 
0. 
.000170 
. 000340 
.000500 
.000660 
. 00U85O 
.001040 
.001250 
.001450 
.  001650 
.001850 
.002070 
. 002320 
.002M0 
.002800 
.003070 
. 003320 
.  003820 
.003970 
.  004310 
.004700 
. 005140 
.  005760 
.006560 
.007560 
.  010220 
.014100 

Inch. 
0. 
.000170 
. 000170 
.000160 
.000160 
.000190 
.  000190 
.000210 
.000200 
.000200 
.000200 
.000220 
.000250 
.000220 
.  000260 
.000270 
.  000250 
.  OU0300 
.000350 
.000340 
.000390 
.000440 
.  000620 
.000800 
.001000 
.002660 
.003880 

Inch. 
0. 

Inch. 
0. 

luiUul  load. 
Tensile  atrengtb. 

339 

451 

564 

—.  000020 

— .  000020 

677 

790 

903 
016 

0. 

.000020 

1?9 

241 

354 
467 

.000120 

.000120 

580 

^3 

806 
&18 

.000310 

.000190 

031 

144 

257 
370 

.000730 

.  000420 

483 

396 

ro8 

Kl 

.002010 

.001280 

134 

t55 

1 

General  summary. 


itrcQgth  per  •qoare  inch  of  original  section ppnnds..  130^930 

on  per  inch  after  mptaro inch..  .008 

ins  at  point  of  rupture ".118X".  118 

•n  in  area  after  rupture,  per  oentam  of  original  section 38.3 

of  rapture 2''.6  outside  the  gauged  leucth 

rof  broken  surface fine  silky 
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No.  747. 
Mark,  1. 

SectioDal  area,  ".1495  X  ".1495=.02236  Bqaaro  inch. 
Oaaged  length  lU". 


AppiioiiMdi 

iBa«.K..di«,Bth. 

I 

T«,. 

r.r.^,..™ 

«,.^.. 

,^,. 

KoBiwk*, 

5M 

m 

m 

ti 

11 
Is 
IS 
•li 
si 

3,  ma 

41  MS 

™0«i 
ROW 

as 

is 

ga 
as 

li 

M,0(H. 

Is 

iia.oou 

IM.OW 
123,  DOO 

SS 

ltll.(W 

S:K 

181, «« 

IncA. 

".'oow 
.mm 

II 

Iflisa 

.OHW 

0. 

lultUllMd.                                                                1 

.OMl 

- 

.OWS 

.OWM 

.«« 

.QDOS 

.0M3 

-now 

.01» 

\ 

-""■■"-*                          \ 

.11 

J 

Fractured  2".l  inside  the  gaageil  leugth. 
Area  at  fracture,  ".133  x  ".133=.0177  square  iach. 
Cuntiactiou,  20.8  |>er  cent. 
Appearance,  silky. 
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No.  748. 

2. 

Qal  area,  ".149  x'M49=. 0222  square  inch. 

d  length,  W. 


ed  loadii. 

In  ganged  length. 

Remark!. 

Per  M  aare 
incb. 

Elongation. 

Set. 

Poundt. 

5,000 

10.000 

15.000 

20,000 

25.000 

30,000 

35,000 

40.000 

45.000 

50,000 

55.000 

60.000 

65.000 

70.000 

75.000 

80.000 

85.000 

90.000 

95,006 

100.000 

105.000 

110.000 

115,  000 

120.006 

125. 000 

130.000 

135,000 

140.000 

14.'>.  000 

150.000 

155.000 

160.000 

165.000 

170,000 

185,774 

Inch. 
0. 
.0018 

.oato 

.0032 
.0000 
.0082 
.0102 
.0121 
.0142 
.0100 
.0178 
.0193 
.0210 
.0229 
.0249 
.0268 
.02c5 
.0305 
.0326 
.0346 
.0365 
.0396 
.0412 
.0433 
.  0459 
.0484 
.0507 
.0536 
.0564 
.0593 
.0631 
.0682 
.0718 
.0763 

Inch. 
0. 

Initial  load. 

• 

Tensile  strength. 

0. 

.0665" 

.0009 

.bcoi' 

.0022 

.0039 

.'oooi' 

.0120 

0 

.03 

at  fracture,  'M32x".132=.0174  square  inch. 

action,  21.6  per  cent. 

ared  2"  outside  the  gauged  length. 

urance,  silky;  light-colored  metal  at  the  circumference. 
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No.  719. 

Mark^  3.  • 

Sectional  area,  M495x".  1495 =.02235  square  inch. 

Gauged  length,  10". 


Applied  loads. 


Total. 


Poundt. 

112 

224 

935 

U7 

559 

671 

782 

894 

1,006 

1,118 

1,229 

1,341 

1,453 

1,565 

1,676 

1,788 

1,900 

2,012 

2. 123 

2,235 

2,347 

2,459 

2,570 

2,682 

2.794 

2.900 

3,017 

3,129 

3,241 

3,353 

3,464 

3,676 

3.688 

3,800 

4.056 


Per  sqnaro 
incii. 


Pounds. 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

35,000 

40.000 

45,000 

50,000 

65,000 

60,000 

65,000 

70,000 

75,000 

80,000 

85,000 

90,000 

95,000 

100.000 

105, 000 

110.000 

115, 000 

120,000 

125.000 

130,  000 

135. 000 

140. 000 

145.000 

150.000 

155,000 

160,000 

165,000 

170, 000 

181,923 


In  gaagod  length. 


Elon};ation. 


Inch. 

0. 

.0013 
.0038 
.0049 
.0064 
.0081 
.0094 
.0114 
.0131 
.0149 
.0166 
.0182 
.0201 
.0221 
.0239 
.0260 
.0279 
.0290 
.0319 
.0340 
.0362 
.0387 
.0408 
.0433 
.0460 
.0486 
.0508 
.0550 
.0582 
.0619 
.0059 
.0712 
.0769 
.0860 


Set. 


Inch. 
0. 


KemArks. 


0. 


0001 


.0002 


.0006 


.0022 


0041 


0089 


0163 


Initial  load. 


Tonsil 0  strength. 


Area  at  fracture,  'M35x".135=.0182  square  inch. 
Contraction,  18.6  per  cent. 
Fractured  2J''  inside  the  gauged  length. 
Appearance,  fine  silky. 
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Sample  of  wire  which  broke  while  winding  the  experimental  cast-iron  cylinder, 

3Ctional  area,  'M49x''.149=.022  square  incb. 

3nsile  strength,  3,890  pounds=176,820  poaoltls  per  square  inch. 

rea  at  fracture,  'M48x".l48=.0219  square  inch. 

>ntraction,  1.3  per  cent. 

.*actared  4"  from  break  in  wire  which  occurred  during  winding. 

•earance,  silky.    Surface,  conchoidal. 

Tinned  steel  wire  tested  after  treatment  by  heating  and  cooling, 

0.  1.  Tested  as  cut  from  coil. 

0.  2.  Heated  and  plunged  into  water. 

o.  3.  Stream  of  water  on  tongs  and  wire  until  cooled. 

o.  4.  Heated  and  tongs  taken  off,  and  wire  cooled  as  soon  as  braz- 

would  have  set. 

o.  5.  Heated  and  allowed  to  cool  in  hot  tongs. 

cctional  area  of  wire,  'M49x".149=.0222  square  inch. 


Tensile  strength. 

Teat 
nam* 

Mark. 

bcr. 

Total. 

Per  Bouare 
incli. 

Pounds. 

Pound*. 

1U7 

1 

3,815 

171,850 

1148 

2 

2,020 

91,000 

1149 

2 

1.080 

89,190 

1150 

3 

2,010 

90,050 

1151 

3 

1, 030 

80.940 

1152 

4 

1,880 

84,680 

1153 

4 

1,015 

86,260 

1154 

5 

1.830 

82,430 

1155 

5 

1.920 

86,480 

1156 

Spliced  r 

1.480 

66,670 

1157 

,   wires 

1,590 

71,620 

1158 

witfc    ' 

900 

40,540 

1150 

J    teeth.    I 

1,540 

69,370 

Area  at  fracture. 


In.  In.  8q.  in. 
.130X.1H0=.U169 
.100X.100=.0100 
.  100  X.  100=.  0100 
.lOOx.  100=.  0100 
.lOOx.  100=.  0100 
.lOOx.  100=.  0100 
.090X.  090=.  0081 
.095X.  095^.  0090 
.095X.  095=.  0090 

'.Separated  along  the 
I     splice. 


Contraction 
of  area. 


Per  cent. 
23.9 
65.0 
56.0 
55.0 
55.0 
65.0 
63.5 
50.5 
59.5 


^n  the  heated  wires  fractured  near  the  end  of  the  heated  section ; 
'  opposite  end  also  drawing  down  at  this  point. 

'« of  brazed  splices  with  interlocking  teeth  of  ".l^  steel  wire  which  have  been  sxoa^ed  after 

brazing. 

No.  2297. 

^larks,  III. 

Ensile  strength,  1,480  pounds. 

separated  along  scarf  of  weld. 

^.  2298. 

larks,  nil. 

'ensile  strength,  1,820  pounds. 

'ractured  at  end  of  scarf. 

No.  2299. 

[arks,  Iini. 

ensile  strength,  1,910  pounds. 

ractured  in  scarf  following  joint  ^  inch. 
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Tabulaiion  of  teats  o/".15  square  steel  wire  specimens  fro 'H  twenty  selected  billets^ 


Elongation. 

Test 

num- 

Ixr. 

Mark. 

Tensile 
gtreUKth 

per 

square 

inch. 

At 
140.000 
pounds 

por 

squRre 

inch. 

Aft«r 
rupt- 
ure. 

Con- 
traction 
of  area. 

2302 

I 

Poundt. 

160,850 

/Vr  ct. 

.8 

Per  rt. 

.9 

Per  ct. 

H«.o 

2303 

II 

101,800 

.9 

.9 

23. 9 

2304 

III 

159,  730 

.8 

.0 

21.5 

230:> 

IV 

166,  370 

.8 

1.5 

21.2 

230C 

V 

170,  710 

.8 

1.3 

10.8 

2307 

VI 

157.190 

1.0 

1.4 

27.5 

2308 

1 

VII 

153,150 

.8 

.4 

2.1 

1     2300 

VIII 

U8.4I0 

1.0 

,       .6 

28.8 

2310 

IX 

166,870 

.8 

2.0 

17.0 

2311 

X 

Ui,460 

1.0 

.5 

27.4 

2312 

XI 

175,890 

.7 

.8 

13.7 

2313 

XII 

163,990 

.9 

.8 

20.9 

2314 

xin 

167, 130 

.9 

2.4 

16.0 

:     2315 

1 

XIV 

158,000 

.9 

.6 

21.3 

2310 

XV 

161,  200 

.8 

1.0 

19.4 

2317 

XVI 

157, 740 

.9 

.7 

20.4 

2318 

XVIl 

144,530 

.9 

.3 

2.4 

2319 

XVUI 

157,  440 

.9 

.6 

21.9 

2320 

XIX 

166.  6.0 

.8 

2.5 

20.9 

2:J21 

XX 

1G4,  890 

.8 

.8 

20.2 

Location  of  fracture. 


Appearance 
iractnro. 


r.i// 


i"  outside  tlie«  j^nged 

lpn;;ih. 
3". 8   inside  the    ganged 

length. 
5".  6  out  side  the  gauged 

length. 
U"   ouisido  the  ganged 

length. 
5|"    outride  the  ganged 

leugih. 
6}"    (MitHido  the  ganged 

lenglh. 
f3^"   outside  the  gauged 
I    length. 

I  At  defeotive  spot  in  the 
I    corner  of  wire. 
4.J"   outj^ide  the  gauged 

length. 
2"  from  middle  of  ganged 

length. 
7"   out«ide    the    gauged 

length. 
5"    outside    the    gauged 

length. 
5"    out«ido   the   gauged 

length. 
2"     inside     the    gauged 

length. 
5 J"    outside  the    ganged 

length. 
6|"    outHide  the  ganged 

length. 
5^"    outside  the   gauged 

length. 

S4".8  outside  the  gauged 
lenmh. 
At  defective  spot  in  wire. 
5"    outside   the   gauged 

length. 
At    middle     of    gauged 

length. 
A"    outside   the   ganged 
length. 


Fine  silky. 

Do. 

Do. 

Do. 

Do. 

Do. 

JFine  bilky  for 
S    the  sound 
1    metal. 

Fine  silky. 

Do. 

Do. 

1 

Do. 

1 

Do. 

Do. 

Do. 

Do. 

Do. 

iFine  sUky  fotr 
s    the  80 an*- 
)    metal. 
Fine  sUky. 

Do. 
Do. 


I 
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ale$  of  wire  taken  from  experimental  cast-iron  wire-wound  cylinder  after  completion  oj 
the  80ldei*ing  process  and  dismantling  of  the  cylinder. 


Mark. 

1 
2 

3 

Tensile 
strength 

per 

sqoare 

inch. 

Klongation-. 

Con- 
traction 
of  area. 

Location  of  fracture. 

Appearance  of 
fracture. 

est 
am- 
wr. 

At 
140,000 
poonds 

per 

square 

inch. 

After 
rapt- 
ure. 

717 

748 

749 

Pounds. 

181, 029 

186.774 
181,023 

Peret. 
.0 

.5 
.5 

Peret. 
1.1 

.3 

Peret. 
20.8 

2L6 
18.6 

2'M    inside    the    gauged 

length. 
2"    outside    the    gaugcnl 

length. 

2^"    inside    the    gauged 
length. 

Silky. 

Silkv.  light 
colored  metal 
at  oircurafer- 
ence. 

Fine  silky. 

(Samples  have  received  a  light  annealing  after  the  fifth  draught.] 

1675 

130.790 
130,840 

134, 510 

128.050 
130.030 

•  •  •  «   .  •  •  > 

2.3 
.4 

1.2 

2.3 
.8 

35.1 
40.4 

30.7 

30.7 
38.3 

Fine  silky. 
Do. 

Do. 

Do. 
Do. 

1670 
1677 
I67g 

Outside     the     gauged 

length. 
1".3  outside  the  gauged 

length. 

1679 

2".  6  outaide  the  gauged 
length. 
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OVND  STEEL  WJEE, 


I  Foreign  manufactaro.] 


No.  2300. 

Straightened  from  a  coil  8''  diameter  before  testing. 

Diameter,  ".0880. 

Sectional  area,  .00608  sqaare  inch. 

Gauged  length,  10". 


Applied  loads. 


Total. 


Pounds. 
30.4 
60.8 
91.2 
121.6 
152. 0 
182.4 
212.8 
243.2 
273.6 
804.0 
334.4 
364.8 
395.2 
425.6 
456.0 
486.4 
516. 8 
6i7.2 
577.6 
608.0 
638.4 
668.8 
699.2 
729.6 
7C0.0 
790.4 
820.8 
851.2 
881.6 
912.0 
942.4 
072.8 
1,003.2 
1.  0i3. 6 
1, 064. 0 
1.094.4 
1,124.8 
1, 155. 2 
1, 185. 6 
1,210.0 
1,246.4 
1,276.8 
],47&0 


Per  square 
inch. 


Pound*. 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
45,000 
50,000 
65,000 
60,000 
65.000 
70,000 
75,000 
80,000 
85,000 
90,000 
95,000 
100,000 
105,  000 
110,000 
115,000 
120.000 
125,000 
130.000 
135,000 
140,000 
145,  OOO 
150,000 
155,000 
160,000 
165,000 
170, 000 
175,000 
180,  OOO 
185.000 
190.000 
195,000 
200,000 
205,000 
210,000 
243,090 


Rlon;;ation 
per  inch. 


Inch. 
0. 
.000240 
.000440 
.000590 
.  OOOSJO 
.001010 
.OOllCO 
.001340 
.001520 
.001740 
.001900 
.002110 
. 002330 
.  002520 
.002730 
.  002920 
.003120 
.  003330 
.003510 
.003720 
.003940 
.004180 
.004400 
.  0047('O 
.004050 
.005200 
.005500 
.  005790 
.006100 
.  0063:;0 
.006C90 
. 007030 
.007380 
. 007740 
.008160 
.  008570 
.009070 
.  009520 
.010090 
.010750 
.011630 
.  012470 


Sacces8ive 

olongation 

per Inch. 


Inch. 
0. 

.000240 
.000200 
.000150 
.000230 
.000196 
.000150 
.000180 
. 000180 
.000220 
.000  ICO 
.000210 
.000220 
.000190 
.000210 
.000190 
.000200 
.000210 
.000180 
. 000210 
.  00025!0 
.000240 
.000220 
.000300 
.000250 
.000250 
.000300 
.000290 
.000310 
.  0002.50 
. 000340 
.000340 
.000350 
.000360 
.000420 
.000410 
.000500 
.000450 
.000570 
.000660 
.000880 
.000840 


Permanent 
set. 


Inch. 


0. 


Soccessivo 

permanent 

sot. 


Inch. 


0. 


Remarks. 


Initial  load. 


Tensilo  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    *^^' ^ 

Klongation  per  inch  after  rupture inch..        '^4 

Reduction  in  diameter  at  point  of  rupture do...      ^'v" 

Reduction  in  area  after  rupture,  per  centum  of  original  section ^''ith 

Position  of  rupture at  middle  of  leniK 

Cbtraoter  of  broken  Btirfioe flne»u*J 
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No.  2301. 


same  coil  as  No.  2300,  annealed  by  beating  cberry  red  in  a  gas 

[X)oling  in  open  air. 

3ter,  ".0880. 

nal  area,  .00608  square  inch. 


ied  loads. 

EloDf^ation 
per  iAch. 

Saccessive 

elongation 

t>er  inch. 

Pennanont 

set. 

Saccesftive 

permanent 

set. 

Komarks. 

Per  sqnare 
incb. 

Pounds. 
.5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
45.  000 
50,000 
55.  000 
GO.  000 
05.  000 
70,000 
75.  OOil 
80,  «KiO 
R5,  04)0 
!M).  000 
95,000 
121,  050 

Inch. 
0. 

.000230 
.  000410 
.000590 
. 000760 
.000920 
.001120 
.001280 
.001480 
.  001650 
.001860 
.  002030 
.002250 
.  002460 
. 002750 
.003120 
.  O035.')0 
. 004870 
.008550 

Inch. 

0. 

.000230 
.000180 
.000180 
.000170 
.0W)16O 
. 000200 
.000160 
. 000200 
.000170 
.000210 
.000170 
.000220 
.000210 
.000290 
. 000370 
. 000430 
.  001320 
.003680 

I)ieh. 
0. 

Inch. 
0. 

Initial  lofuX. 
Ton»ilo  strength. 

— ......... 

General  summary. 

nf^th  per  square  inch  uf  original  section ponnds..      121,050 

per  inch  att«r  rapture inch..  .038 

Q  diameter  at  point  of  rapture do. ..  .035 

n  area  after  rupture,  per  centum  of  original  sootion 63.7 

rnp tn ro 8"  outside  th o  ganged  longt h 

r  broken  surface flnoailky 
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EXPERIMENTAL  CAST-IRON  WIRE-WOUND  CYLINDER. 

This  experiment  consisted  in  winding  a  cast-iron  cylinder  with  thirl 
seven  layers  of  steel  wire  ".15  square,  laying  two  wires  at  a  time,  ea 
under  a  tension  of  900  pounds  total,  or  40,000  pounds  per  square  inc 

Previous  to  winding  the  cylinder  was  measured ;  its  external  and  i 
ternal  diameters  and  length,  and  also  diameters  on  each  flat  face,  we 
established  by  center  punch  marks  and  their  distance  apart  measure 

The  dimensions  were  all  referred  to  standard  bars  of  wrought  ir 
kept  in  the  same  room  with  the  cylinder. 

During  the  progress  of  winding  the  accessible  diameters  of  tho  bo 
were  measured  from  time  to  time. 

When  the  winding  was  completed  and  the  cylinder  removed  from  tl 
lathe,  a  complete  set  of  measurements  was  taken,  excepting  tho  extern 
diameters,  which  were  covered  with  wire  wrapping. 

These  measurements  were  again  repeated  after  the  process  of  solde 
ing  and  after  dismantling. 

The  diameters  of  the  bore  at  face  a  h  were  repeatedly  measured  befoi 
winding  began,  it  having  been  found  that  the  apparent  diameters  varie 
on  different  occasions  when  compared  with  the  wrought-iron  standan 
bar.  The  difference  in  diameters  then  observed  was  attributed  to  th 
difference  between  the  mean  temperature  of  the  standard  bar  and  tbi 
cylinder,  and  while  the  standard  bar  had  the  temperature  of  the  sur 
face  of  the  cylinder,  the  interior  metal  did  not  immediately  follow  th( 
changes  in  temperature  of  the  testing-room. 


CcbS^  -irorv. 


,JI-Jf 
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w  showing  variationa  in  diameters  of  bore  of  cylinder  at  different  temperatures. 


<te  of  measoremcnta. 


il8 


Temperature 

of  testing- 

room. 


Linea  of  moMuremonts. 


Degrees. 


Inches. 
11.0004 


Inches. 
10.9006 


Inches. 
10.0004 


Inches. 
11.0004 


VARIATIONS. 


tlO,a.m. 
1 10,  p.m. 
1 20,  A.  m . 

1 20,  p.  m. 
t21,a.m. 

1 21,  p.m. 
t22,a.in. 
t22,p.in. 
t24,a.m. 
1 24,  p.m. 
t25,a.m 
t25,  p.  m. 
t28,a.m. 
1 20,  x>*  m . 
1 27,  a.  m . 
I27,i».m. 


78 
&■) 
76 
80 
75 
78 

82-70 
86 

84-80 
86 

84-80 
76 

76-71 

.  72 
70 
77 


—.0002 
—.0001 
-.0004 
—.0002 
—.0003 

0. 

0. 

.0002 
—.0004 

0. 

—.0003 
—.0001 
— .  0002 
-.0002 
-.0003 
-.0001 


-.0003 
—.0003 
—.0000 
—.0003 
—.0003 
—.0001 
-.0001 
.0001 
—.0006 
-.0002 
— .OOOi 
—.0002 
—.0004 
-.0004 
-.0004 
-.0002 


-.0004 
-.0003 
-.0008 
-.0004 
-.  0005 
-.0003 
-.0003 
-.0001 
-.0008 
-.0003 
-.0006 
-.0004 
-.0006 
-.0006 
.0007 
.0004 


-.0002 
-.0001 
-.0005 
—.0002 
-. 0003 

0. 

0. 

—.0002 
—.0004 

0. 

-.0003 
—.0001 

-.0002 

-.0002 
—.0003 
-.0001 


Diameters  of  bore  of  cylinder. 


Line  of  moasurcments. 

Moans. 

A 

B 

C 

D 

a 

Inches. 

11.0016 

10.08a5 

I*tches. 
11.0006 
10.0843 

Inches. 
11.0000 
10. 0815 

Incites. 
11.0014 
10. 0840 

Inehei. 
M.  00105 
10. 08480 

17  la  vera  of  wiro  ........... 

aaDroaaioii  ................. 

.0161 

.0163 

.0161 

.0165 

.  01625 

loldArincp  ...•..•..•••••.«•. 

10. 0884 

.00-20 

10.0080 

.0106 
.0027 

10. 0877 

.0034 

10.0981 

.0104 
.0025 

10.0878 

.0033 

10. 0078 

.0100 
.0028 

10. 0882 

.0033 

10.0086 

.0104 
.0028 

10. 988026 
.003225 
10.00835 

.010325 
.0027 

^ry  doe  to  soldering 

limnanllinir . ........... .... 

)ry  between  soldering  and 

BJiflinir 

nent  set  .   ................. 

« 

Line  of  measarements. 

Means. 

A' 

B' 

C 

jy 

»l. 

Inches. 

11.0015 

10.0851 

Inches. 
11.0006 
10.9842 

Inches. 
11.0004 
10.9840 

Inehei. 

11.0015 

10.9850 

Inehei. 
11.0010 
10.984575 

17  lavArs  of  wireT ^  ^  .r . 

!!omnvftAAion  •.«•.••••'••.••. 

.0164 

.0164 

.0164 

.0165 

.016125 

loldflriiiip  .••••••••.•••••••• 

10.0881 

.0030 

10.9988 

.0107 
.0027 

10.9877 

.0035 

10.9980 

.0103 
.0026 

10. 9873 

.0033 

10.9975 

.0102 
.0029 

10.9882 

.0032 

10.9987 

.0105 
.0028 

10. 087825 

.003250 

10.998250 

.010425 
.002760 

)ry  due  to  soldering 

liunAnt-Iinir . . .... .......... 

ny  between  soldering  and 
ftntlinff .................... 

nent  set  ................... 

\2i^ 
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/•/?/,(?  Ao'i'>"/j  r/jr'nfi'-'^f'ff  fffy^yy^^'^of  }<yr>>nt'   ylimUT  ct  < U fJetTut Uimperatures- 


IxiiA  of  ji4»a«nrrmetitB. 


^ 


A" 


B" 


<""/ 


D" 


Ori/'ivil 

A  I'tcr  ;7  ■  tV''r-<  r>f   r  r^v 

^'"mp"^'^«^''''>T) 

A^'tvfVV----:? 

r;    «    .  .  '  ,  /  f"'   '■     t"  ^'■•''"''  '*''^;?      

A  **'     f    <"!:    T'l  "T'T  ,1;    ..  . 

f'.  TMinrK  fi*  '1'"^ 


.0  )>^:7 

lit.  )h:-ii 

TncbfK. 
10.  iift«i 
Ui.  >.i::    , 

15 
10. 

LO. 

.  A-.tH 

Ifi.  •>!•» 

.0167 

.' 

.  61 }  r 

.<n)::i    ': 

10.  JO  70 

.<no7 
.  oti-jd 

itT 

1 

10!: 

J 

Oil-l":M 

y\  ri.  t  :'.■  ):\\  I'M  fit  n  iin 


Line  of  meanareineiits. 


"t 


B 


t'l 


C 


/»» 


10.  snnH 


ri<tnpnw\tm 

.\  I'l.'l    n.''i'<-' ilip,       I  10.  0V<'.4       j 

If ,;.  .1^  1,1  \    (1  r.-  1 11  '  i>1tl<'Tii»>',  .  . I  .  O  '  'fl      I 

X\\n   iV  iTj>  M.ll.Ti..    .    . I  10.  f>l\'4     ; 

T'vMi'\<M\  V^lwion  FoMorini:  nrui 

iV:   ni  -vtl  Ti.-i .(i^Tf*     i 

V<' nmncMl  M<'t    I  .0*'7 


.01(^7 


10.  os:.<> 
10  0(44,7 

.  0''nt 

0'  •  > 


.O.Jl     ] 

i 

.0(.J^ 


IV" 


Inchei. 
11.0000 


.0168 


10.SSC3 
.  i»vai 


10.) 
10.1 


10.! 

.» 
10.1 


l.mf  o:  Tr>M««»ii»-fATnp.nt(H. 


Jl 


I        A"" 

I  __        _  . 

Jr.  y  .'> 

I     Oi-'-r'nnl    ■       1  '   ''■  '^'i 

A  ff  «\  :'■ 'hv^tv,  o'.">~ir(    !•    9<i. 

C<"»'m'r>rr«s^'r»Ti f.i»^v 

'  ( . 

A  '^r  ■  pp^'l  ^'nj:   i(    <>v~ 

T\,-         r       t^v    ■• '■  ^ri'.-'f  ririiJ . *^'  '■  . 

.^  '"• .     (i'^,;'.', ^* ^'ti  ■ It;  <K)^ 

(■"■  ^  '■■■-■'"'  M>  ^- f  -  pi 

P(  rT"\nrorr  S.'S    .  »'i;-'^- 

I 

I 

I  1 

I 

I  a 

\  .      . ._   ■ 

i 

7,.  -» 

O^-;  -i'Ti' ^-  ; 

:     .»  r.,  ,. ,'.,  ....  .  -1,.  .  __       _"  ■■■        .,_.-. 

.'^o-.      ■-■'■;• 

1 


r-" 


ij»"'' 


7>i  •'.  .''* 
1  •     0^  ! 

7  'i  ri.  .'* 

'a.    •''•n 

li   *?.-;;« 

T 
.i.  1 

It. 

r.ir;' 

.  MTv 

.0  It'- 

1.    .■^>,- 

4 1.  ■' 
1.    «-  "^ 

1.     '►..^. 

0, , 
T.    ti.T; 

ll   '•-: 

1i     Ui.?', 

K 
li. 

r*^  ' 

("■r  ^ 

(  '0- 

/„,•>. 

<••'. 

.  (u... 

• 

J    "ti '»    f  . '"    T»»«vr.<|^'.-r»^n->*.T.1.^ 


& 


?.    -' 


rv, '^,-. 

1  '   (ii ><■ 

1 

1    :    »4K.. 

1 

'. 


Cyfi 


I,      'I.. 
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Diamtiers  of  bore  of  cylinder,  taken  while  in  the  lathe  during  the  progress  of  vnre-winding. 


Original 

After  7  layers  of  vrir© 

Compre«8ioD  — 

After  18  layers  of  f?ire 

Compresaion 

After  29  layers  of  wire 

UompreMioD 

After  37  layers  of  wire . 
CompressioD 


Line  of  meas  arements. 

B 

D 

b 

d 

Inehet. 
11.0006 
10.9974 

Inches. 
11.0014 
10.9981 

Inehei. 
10.9996 
10.9967 

Inches. 
11.0004 
10.9972 

.0032 

.0033 

.0029 

.0032 

10. 9920 
.008^ 

10. 9873 
.0133 

10.9843 
.0163 

10.9925 
.0089 

10.9879 
.0135 

10. 0849 
.0164 

10. 9910 
.01)86 

10. 9860 
.0136 

10.9831 
.0165 

10.9917 
.0087 

10.98(36 
.0138 

10. 9838 
.0166 

Exterior  diameters  of  cylinders. 


Line  of  measorements. 

Mi'jiiirt. 

A 

Inches. 
29.6926 
29.6908 

B 

C 

D 

Orijfinal 

After  winding  hdiI  dijtuiantliiij;  .. 

Inches . 
29. 6042 
29.6922 

IncTies. 
29. 6945 
29. 6922 

Inches. 
29. 6938 
29. 6915 

1 

Inches. 
29. 693775 
29. 691675 

Pdnuan^ut  sot 

.0018 

.0020 

1 

.0023 

.0023 

.002100 

Original 

^t«r  winding;  and  dlsmautlin;! 


PermaneDtsct. 


Line  of  meaaurements. 


Inches. 

29.6931 

29.6922 


.0009 


B' 


Inches. 
29. 6936 
29. 6926 


.0010 


Inches. 
29. 6932 
29. 6920 


0012 


Inches. 
29. 6955 
29. 692  L 


.0034 


Meau8. 


Inchen. 
29. 693850 
29. 692225 


.  001625 


Line  of  measurements. 

Moans. 

A' 

B" 

C" 

D" 

?*iKinal 

-^ftor  windiu>!  and  ditfmaDtlinK  . . 

Inches. 

29.6925 

29.6905 

Inches. 

29.6927 

29.6909 

Inches. 
29. 6927 
29.6908 

Inches. 
29.6942 
29. 6903 

Inches. 
29.693025 
29.690625 

Pcmi&iiotit  set ••..... 

.0020 

.0018 

.0019 

.0039 

.002400 

Line  of  measurements. 


/// 


^Hgiiud 

-^fter  winding  and  dismantling 


Permanent  set 


Inches. 
29. 6926 
29.6897 


0029 


B 


/// 


Inches. 
29. 6929 
29.6899 


.0030 


vn 


Incites. 
29. 6927 
29. 6897 


.0030 


D'" 


Inches. 
29. 6959 
29.6902 


.0057 


Means. 


Inches. 
29. 693525 
29.689900 


.003625 
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Exterior  diameters  of  cyHnders — Contiuaed. 


Lino  of  measurements. 

Meuis. 

A"" 

B'" 

C"" 

D"" 

Orifj^inal ; 

Inchee. 

29.6914 

29.6891 

Inchet. 

29.6920 

29.6894 

ImeHiet. 

29.6911 

29.6889 

Inchet. 

29.6951 

29.6895 

Inchet. 
29.6924M 
29.68922S 

After  winding  and  dismantling  . . 
Permanent  set 4... 

.0023 

.0026 

.0022 

.0056 

.003175 

• 

LiDO  of  measurements. 

Meana 

a 

b 

c  ' 

d 

Oris ioal  .....•.••••.--••••..■••---■ 

Inchee. 
29.6021 
29. 6896 

Inchet. 

29.6936 

29.6915 

Inchet. 

:!9.6872 

29.6861 

Inchet. 
29. 6934 
29. 6918 

Inchet. 
29. 691575 

Alter  winding  and  diamanUing  . . 
Permanent  eet  ............. 

29.689750 

.0025 

.0021 

.0011 

.0016 

.001825 

Surface  diameters  of  cylinder  on  face  A^H, 


Original 

After  37  layers  of  wire 

Compression 

After  soldering 

Kecovery  due  to  soldering 

After  dismantling 

Recovery  between  soldering  and 

dismantling 

Permanent  set 


Line  of  measurements. 


A, 


Inchet. 

15.6695 

15.6539 


.0156 


15.6666 

.0027 

15.6657 

.0091 
.0038 


Bt 


Ct 


Inchet. 

15.6805 

15.6648 


.0157 


15.6685 

.0037 

15.6779 

.0094 
.0026 


Inchet. 
15. 6745 
15.6585 


.0160 


16. 6623 

.0038 

15.  6719 

.0096 
.0O'J6 


Df 


Means. 


Inchet. 

15.6734 

15.6575 


.0159 

15.6610^ 
.0041 
15.6716 

.0100 
.0018 


Inchet. 
15.67447^ 
15.65867^ 

.01580(^ 

I&  66225^ 
.  0(»357^ 
15.67177^ 

.00952^ 
.00270(^ 


Original 

After  37  layers  of  wire 

Compression 

After  soldering 

Kecovery  due  to  soldering 

After  dismantling 

Ilecovery  between  soldering  and 

dismantling 

Permanent  set 


Line  of  measurements. 


Aa 


Inchet. 
20.3415 
20. 3256 


.0159 


20. 3284 

.0028 

20.3384 

.0100 
.0031 


Bj 


Inchet. 

20.3464 

20.3309 


.0155 


20.3338 

.0029 

20.3445 

.0107 
.0019 


Inchet. 

20.3486 

20.3329 


.0157 


20.3350 

.0021 

20.3456 

.0106 
.0030 


D, 


Inchet. 
20.3460 
20.3304 


.0156 


20.3325 

.0021 

20.3435 

.0110 
.0025 


Means, 


Inches. 
20.345«25S-^ 
2a 


.015672 


20.j 

.O0247£ 
20.84d00C^ 

.01067^ 


/ 
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Surface  diameters  of  cylinder  on  face  A-II — CoDtiuaed. 


3  of  wire. 

ision 

g 

to  soldering 

ling 

reen  soldering  and 


Line  of  mcasuronients. 


Inches. 
25.  o:!07 
25.0139 

.0168 


B4 


Inches. 
25.0219 
25. 0U49 


0170 


25.0170 

.0031 

25. 0277 

.0107 
.0030 


25.  0085 
.  0036 
25.0191* 

.0106 
.0028 


C4 

I>4 

Inches. 
2.5.  0302 
2.5.0133 

Inehes. 
25.  0202 
25.  0091 

.  0169 

.0171 

2.5.  0106 

.  0033 

25. 0274 

25.0130 

.  0039 

25.  0237 

.0108 
.0028 

.0107 
.0025 

Means. 


Inehes. 
25.  0272.50 
25.010300 


.  01C950 


2.5.013775 

. C03475 

25. 024475 

. 010700 
.002775 


lof  wire 

«ion 

g 

ro  soldering 

ling 

reen  soldering  and 


A, 


Inches. 
28.7960 
28.  7775 


.0185 


28. 7826 

.0051 

2a  7937 

.0111 
.  0023 


Lino  of  measurements. 

Means. 

Inehes. 
28.  7915.50 
28. 773825 

B. 

c. 

Inehes. 

28.  78<>4 
28. 7692 

Inches. 
28.  7H06 
28. 7030 

Inehes. 

28.  8032 
28.7856 

.0176 

.0176 

.0172 

. 017725 

28.  7667 

.0037 

28.fr86 

.0119 
.0020 

28.  7s92 

.  0036 

28.8012 

.0120 
.  0020 

28.  7752 

.0060 

28.  7849 

.0097 
.0015 

28.  778425 

.004600 

28. 789600 

.011175 
.001950 

Line  of  measnroniouts. 

D. 

Means. 

Ac 

B« 

c. 

Inches. 
29.  3992 
29. 3741 

Inches. 
29. 4«»72 
29.  3672 

Inches. 
29.  3900 
29.  3777 

Inches. 
29.  3976 
29.  3797 

\Inchet. 
29. 400000 
29.  374675 

I  of  wiro 

sion 

.0*251 

.0400 

.0183 

.0179 

. 025325 

z  .................. 

29.  3781 

.0040 

29.3891 

.0110 
.0101 

29. 3707 

.0035 

29.3821 

.0114 
.0251 

29.  3809 

.  0032 

29.  3925 

.0116 
.0035 

29.  3833 

.0036 

29.  3949 

.0116 
.0027 

29. 378250 

. 003575 

29.389650 

. 011400 
. 010350 

U>  soldering 

ling 

reen  soldering  and 

Surface  diameters  of  cylinder  on  face  a-h. 


Line  of  measurements. 

! ■ • 

Means. 

<h 

bz 

Cj 

da 

Inches. 
15. 6707 
15.6555 

Inches.          Inches. 
15.0731           15.0739 
15.  6589           15. 6583 

Ifxchcs. 
15.  6766 
15.  6599 

Inches. 
15.  073575 
15.  658150 

1  of  wire. .......... 

on 

.0152 

.0142 

.0150 

.0167 

.015425 

g  .................. 

15.  6589 

.  0034 

15.6690 

.0101 
.0017 

15  6614 

15  0019 

15.6041 

.0042 

15.  0740 

.  0099 
.0026 

15.661575 

. 003426 

15. 671775 

. 010200 
.  001800 

to  soldering 

[ing  

.  0.J25 
15.6718 

.0104 
.0013 

.  0036 
15.  0723 

.0104 
.0016 

reen  soldering  and 

31 79 


1250        TESTS    OF    IRON,    STEEL,    AND    Ol'lIER    MATERIALS. 

■ 

Surface  diamtlcra  of  vyUnder  an  face  a-h — Contiuuoil. 


Original  

After  37  luyors  of  wire 

ComprfiMJon 

After  »old(*ring 

Ivt'covery  due  to  HolUoriu;; 

A  rt4*r  ditiniAutliuK 

iC«-covt<ry  between  Holderin^;  aud 
diHiiiaiitliujr 

IVriuaunit  Met 


LiDO  of  mcaaareraeuts. 


Oj 


Inches. 
2U.34«1 
20.  3304 


0177 


20. 3338 

.  0034 

20.3454 

.0116 
.0027 


h 

Cl 

Inches. 
20.3468 
20.  3299 

Inches. 
20. 3371 
20. 3202 

.0169 

.0169 

20.  33.13 

.0034 

20.  3447 

20. 32:16 

.0034 

20.  3342 

.0114 
.0021 

.0106 
.0019 

M 


Inches. 


2<i. 


20. 3290 
20.3396* 

.0106  ; 


2U. 


20. 


Orif^inal 

After  37  la3'cr»  of  wire 

CuniprcMtiun 

After  HoMcriDS 

K<'covery  duo  to  Hulderin*; 

AfXordittnuintliii^ 

Itecovery  l>etwfen  Holdcriii);  and 

diMniuntliu^ , 

Punuaueut  act 


Line  of  measuraments. 

(U 

64 

e4 

(U 

Inches. 
25. 0142 
24.  9967 

Inches. 
25.  0257 
25.  OOUG 

Inches. 
25. 0169 
24. 9985 

Inches. 
25.  0204 
25.0025 

.0191 

.0184 

.0179 

.0175 

25.0109 

.  •043 

25.  0225 

.0116 
.0032 

25.  0020 

.0035 

25. 0136 

.0116 
.0033 

25.  0062 

.0037 

25.  0185 

.0123 
.0019 

24.  999i 
.  0025 

25.  0112 

.0120 
.  0030     ; 

o\ 


25. 


25. 
25! 


Original    

After  37  luyiM's  of  wire 

Conipri^Hsiun 

After  Holdering 

K«*covery  due  to  mdderiug 

Aftvr  diHuiiiutling 

UecovtTv  between  Huldrriug  and 

diHiuantling .. 

"ernianent  8et 


o» 


Inchek. 
28.  8006 
28.  7805 


Line  of  met 

Muremcnts. 

C5 

ds 

Inches. 

28.7991 
28.  7805 

Inches. 
28.  7981 
28.  7794 

Inches. 
28.  79J>3 
28.  7746 

.0201 


.0186 


.018; 


02:{7 


28.  78.'>7 

.  0052 

28. 7977 

.0120 
.0029 


28. 78.''>0 

.  0045 

28.  7970 

.0120 
.0021 


28.  7839 

.  0(U5 

28.  7957 

.0118 
.  0024 


28.  77^(5 

.  0040 

28.  790S 

.01 22 
.0075 


28. 
28. 


28. 


Original 

After  37  layers  of  wire 

CompreHsion 

After  soldering 

KHcovery  due  to  soldering 

After  dismantling 

Recovery  between  soldiering  aud 

dismantling 

Permanent  set 


Line  of  measurements. 


a« 


Inches. 
29.  3U7H 
29.  37-18 


I  tushes. 

29.  39(i7 
j9.  37  .'6 


0J30 


.0191 


29.  38.'8 

.  OOhO 

29.3948 

.0120 
.0030 


29.  3H'Jl 

.  0045 

20.  3947 

.0126 
.  0020 


C« 


Inches. 
29.  3l».')l 
29.  370.3 


.0188 


IH, 


Inches. 
29.  3948 
29.  3705 


0I8;j 


29.  38tK) 

.  0037 

29.  3925 

.0125 
.0026 


29.  :i8(»3 

.0038 

29.  3927 

.0124 
.0021 


I 
29 
29. 


29. 
29.' 
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Me<MHremeni8  of  length  of  ciflinder  before  and  after  winding. 

LENGTH  NO.  1. 


LtBeA  of 
measureuioiitis. 


Original. 


A  fter 


.    i:         I  Elunsation. 


Inehet. 
10. 0018 
10. 0008 
10. 00  ;3 
10.0008 
10.0018 
10.000 
ft.  9008 
10.0Q03 


Inches. 
10.00G9 
10  0049 
IOl  0072 
10.0051 
10. 0059 
10.0040 
10.0039 

io.oo;i8 


Inch. 
.0051 
.0041 
.0049 
.0043 
.0041 
.0040 
.0041 
.0035 


Mean 
elongation. 


Inch. 


>     .  0042625 


LENGTH  NO.  2 

1 

» 

At 

10.0020 
10. 0024 
10.0003 
10.0020 
10. 0020 
10.0000 
10.0000 
10. 0018 

10.0062 
10.  0068 
10.  0054 
10.00G3 
10.  00(34 
10.  0039 
10.  0045 
10.0054 

.0042 
.0044 
.0051 
.D043 
.OOU 
.0039 
.0039 
.0030 

^ 

Bt 

Ct 

D, 

E, 

F, 

Gt 

H, 

>       . 004225 

LENGTH  NO,  3. 


10.0008 

10.0038 

10.0009 

10.  0040 

9.9095 

10.  0030 

10.0001 

10.0034 

10.0001 

10. 0033 

9.998U 

10.0011 

9.  9983 

10.  0012 

10.0001 

10.  0032 

.  r030 
.0037 
.0035 
.0033 
.0032 
.0031 
.0029 
.0031 


003225 


LENGTH  NO.  4. 


10.0006 
10.0008 
0.9995 
10. 0002 
9.9997 
9.9075 
9. 9975 
9.9997 


10. 0029 

.0023 

10.  0027 

.0019 

10.0017 

.  0022 

10.  0020 

.0018 

10.0016 

.  IH)19 

9.9987 

.0012 

9.9997 

.  0022 

10. 0032 

.0035 

LENGTH  NO.  5. 


10.0005 
10.0007 
9.9987 
9.9997 
9.9994 
9.9905 
9.9968 
9.9989 


10. 0021 

.0016 

10.0019 

.0012 

9.9995 

.0008 

10.  0007 

.0010 

10. 0()05 

•  OOU 

9.  9972 

.0007 

9.0980 

.0012 

10. 0014 

.0025 

.  0012625 


LENGTH  NO.  6. 


As. 
B«. 
U. 
Ik. 

F,. 


10.0004 
10.0007 
9.9985 
9.9995 
9.9992 
9.9960 
9.9970 
9.9989 


10.  0021 

10.0019 

9. 9995 

10. 0007 

10.  (I0<t5 

9.91Mi7 

9.  9980 

10.0014 


.0017 
.0012 
.0010 
.  0i)12 
.0013 
.0007 
.0010 
.0025 


001325 


Cwil-iruii  apecimens  from  cylinder  after  dismantling. 


v^'   (I7'2  rTaosential  specimens,  next  bore. 


No    675  \  ^**^'*^  flpeciuicns,  next  bOTO, 


1252   TESTS  OP  IRON,  STEEL,  AND  OTHER  Mi' 

No.  2600. 
Mark,  1. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Length,  6". 


Applied  loads. 


Total. 


Pounds. 
600 

tooo 

1.600 

2,000 

2.500 

3.000 

3.500 

4.000 

4,600 

5.000 

5,500 

6.000 

0,500 

7,000 

7,500 

8,000 

8.500 

9,000 

9.500 

10,000 

10.500 

11,000 

11,500 

12.000 

12.500 

13,980 


Per  saaare 
incn. 


Poundt. 

1,000 

2,000 

3,00l^ 

4,000 

5,000 

0,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15.000 

10.000 

17,000 

18,000 

19.000 

20,000 

21.000 

22.000 

23.000 

24.000 

25,000 

27,960 


Elonration 
per  Inch. 


Inch. 
0. 

.000050 
.000100 
.000167 
.000233 
.000800 
.000367 
.000450 
.000533 
.000000 
.000700 
.000783 
.000867 
.000950 
.001033 
.001150 
.001267 
.001350 
.001467 
.001633 
.001783 
.001967 
.002183 
.002450 
.002833 


Soccesaive 

oloQjcation 

per  inch. 


Inch. 
0. 

.000050 
.000050 
.000067 
.000066 
.000067 
.000007 
.000083 
.000083 
.000067 
.000100 
.000083 
.000084 
.000083 
.000083 
.000117 
.000117 
.000083 
.000117 
.000166 
.000150 
.000184 
.000216 
.000287 
.000383 


■ 


Permanent  ?l!!Sf."i!.t 
-^»         ;  permanent 

■®*-  act. 


Remarks. 


Jneh» 


0. 


Inch. 


0. 


.000100 


.000200 


.000433 


.001150 


.000100 


.000100 


.000233 


.000717 


Initial  load. 


Tensile  strength. 


Fractured  1"  from  middle  of  stem. 

Character  of  broken  surface,  granular,  mottled. 


TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.        1253 

No.  2601. 
3. 

ter,  ".798. 

aal  area,  .50  square  inch, 
li,  6". 


bd  loads. 

EIoDgation 
per  inch. 

Successive 

elongation 

por  Inch. 

Permanont 
set 

Saccessive 

permanent 

set 

Remarks. 

Per  square 
inch. 

Pounds. 

1.000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13.000 

14.000 

15,000 

lO.W'O 

17.  COO 

laooo 

19.000 
20,000 
21.000 
22.000 
23,000 
24,000 
25.000 
28,400 

Inch. 
0. 

.000060 
.000100 
.000167 
.000233 
.000300 
.000350 
.000417 
.000483 
.000567 
.000633 
.000717 
.000817 
.000A83 
.001000 
.001067 
.001150 
.001267 
.001383 
.001550 
.001650 
.001800 
.  001983 
.  002I&3 
.002500 

In^ 
0. 

.000050 
.000050 
.000067 
.000060 
.000067 
.000050 
.000067 
.000066 
.000081 
.000066 
.000084 
.000100 
.000066 
.000117 
.000067 
.000083 
.000117 
.000116 
.000167 
.000100 
.000150 
.000183 
.000200 
.000317 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000067 

.000067 

.000183 

.000116 

.000383 

.000200 

.000000 

.000517 

red  f "  from  middle  of  stem. 

!ter  of  broken  surface,  granular,  mottled. 


1254  TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERULS. 

No.  G72. 
Mark,  2. 
Length,  9".05. 
Diameter,  ".798. 
Sectional  area,  .50  sqnare  incb. 


Appli( 
Total. 

Bd  loads. 

Per  square 
inch. 

]*ovnd$. 

Comprfis- 

aion  nor 

incu. 

SiicceRslvo 

comproH- 

sion  pur 

inch. 

Poundt. 

Inch. 

Inch. 

500 

1,000 

0. 

0. 

1,000 

2. 000 

.000050 

. 000050 

1,500 

3,000 

.000100 

.  00(M)50 

2,000 

4,000 

.000150 

.  C00(i50 

2,  500 

5,000 

.000200 

.  OOOO'jO 

3,000 

6, 000 

.  000-.'83 

.  000083 

3,500 

7,00^1 

,  000 1.33 

.  00iK).'iO 

4,000 

8,  00 

.000400 

.  000067 

4,500 

9,000 

.  000487 

.  000067 

5,000 

10.  0  0 

.000517 

. 000050 

5,500 

11,000 

.000587 

.000050 

6,000 

12,000 

.000633 

.000066 

6,    00 

13,000   . 

.000(i83 

.  0<K)0.'i0 

7,000 

14.000 

.000750 

.000067 

7, 500 

15,000 

.000817 

.  000067 

H.  000 

16.000 

.000867 

.000050 

8,  5«M) 

17.000 

.  000933 

.  000066 

9,  000 

laooo 

.001000 

.  000067 

9.  500 

19,000 

.  <H)10G7 

.  000067 

10,  000 

20,  «i00 

.0011:^3 

.  000066 

10.  500 

21,000 

.001200 

.000067 

11,000 

22,100 

.  0i»12')0 

.  OOOO.V) 

11,500 

23, 0(»0 

.001333 

. 0OOOS3 

12,000 

24, 000 

. 0013H3 

,  OOOO.'VO 

12,  5(K) 

25,  000 

. 001450 

. 000067 

13,  000 

26.000 

. 001517 

.  000007 

13.  500 

27,000 

.001583 

. 000066 

14,(H)i» 

28,000 

.0016^3 

.  000100 

14,54K) 

29.  000 

.001750 

.000067 

15,000 

30,  000 

.001X67 

.000117 

15,500 

3I,0(M) 

.  «tO2OO0 

.000133 

16,  Olio 

32,  000 

.  00208,3 

. 00O0H3 

16.  500 

33.  000 

.002167 

.000(184 

17.000 

34,  000 

.  0(12233 

.  0011006 

17.600 

35, 000 

.  oo'2rm 

.  ooo3r)0 

18.000 

SO,  mo 

.002817 

.  000234 

18,  500 

37.000 

.003100 

.  000283 

19,  000 

38,  000 

.  003367 

.  000267 

10. 500 

39,  000 

.  009500 

.006Ki3 

25. 490 

50,«J80 

Permanent 
set. 


Succossivo 

|>ennanent 

set 


Inch. 


.  000017 


000050 


.000067 


.000100 


000150 


0002a3 


001033 


Kcmatks. 


Inch, 
0.  '  Iniiial  load. 


.oooor 


.000033 


.000017 


.000033 


.  oooo:o 


.000033 


.  000750 


Ultimate  strength- 


Manner  of  failare,  triple  flexure. 
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No.  673. 

4. 

h,  8".97. 
iter,  ".798. 
nal  area,  .50  aqnaro  inch. 


eil  loads. 


Per  square 
iiicu. 


1.000 
2, 0<K) 
:*,  000 

4,  000 
b,  0(10 
«,  000 
7.  000 
^(MK) 
9,000 

10,  liOO 

11.  WK) 
12.000 

\:i,  000 

14,  OtM) 
15,tK)0 

16.  0<»0 

17,  000 
IH.O(M) 
10,  (M>0 
•JO,  000 
21.000 
2-,».  000 

23.  000 

24.  000 
2.'>,  Ol;0 
26,  CK) 
27.000 
2M,000 
20.000 

:io,ooo 

31.000 

32,  000 

33.  (MK) 
:t4,000 

3r>.  wjo 

36,000 
37,000 
.•W,  WK) 
3f).  000 
40,  (KM) 
52,560 


Compres- 
sion per 
inch. 


Inch. 


Successive 

coiiipres- 

81  ou  per 

inch. 


Incli. 


0. 


1  .  ooooio 

.  0000.'»0 

.  OOuOaj 

.  (K)<)033 

.000133 

.  00()0.'>0 

.000183 

.  0(K)()50 

.  00(»2.-»0 

.  00(1007 

.  0003(10 

. 000050 

.  U(M»3:.0 

.  00«»050 

.000417 
.  0i>o4G7 

.000067 

.  000050 

.  0(K)5  53 

.  000066 

.  ooor>K3 

,  OOOO.V) 

.  000C50 

.  000067 

.  OOtiTOO 

. 000050 

.000767 

. 000007 

.  0O0H.J3 

.  0(H>066 

.  0(K»KH3 

.  0(K)050 

.  000933 

.  000(».50 

.00100(» 

.  00(KJ67 

.001067 

.  (K)0067 

.001117 

.  0(10050 

.0011H3 

. 000066 

.0012.'i0 

.  000067 

.001.333 

. 00008 { 

.001383 

.  0(M)0.50 

.0014:{3 

.  000050 

.001500 

.000067 

.001583 

.  000083 

.001650 

.  000067 

.001750 

. 000100 

.001833 

. 00U0M3 

.001917 

.  000084 

. 002067 

.  0001.50 

.  002200 

.oooi:i3 

.  002367 

.000167 

1   .  002r),33 

.000166 

.  002750 

.000217 

.00.3000 

.  0(K»2.50 

.  003250 

. 000250 

.  003633 

.  0<M)383 

Permanent 
sot. 


Succ-essive 
peniianent 
Met. 


Ilcmarka. 


Inch. 


0. 


0. 


000017 


00003.-) 


Inch. 


0. 


000017 


.000016 


0(M)(i67 


000083 


000167 


000483 


001417 


. 0  0034 


.  000016 


.  0.)0084 


,000316 


000034 


Initial  load. 


(JItimate  strength. 


ir  of  failure,  triple  flexure. 


1256        TESTS    OF   IRON,    STEEL,    AND    OTUER   MATERIALS 


No.  674. 


Mark,  8. 

Lengtb,  9". 

Diameter.  ".798. 

Sectional  area,  .50  square  inch. 


Applied  loads. 


Total. 


Pounds. 
500 
1,000 
1,500 
2,000 
2,500 
3,000 
3,500 
4.000 
4.500 
5,000 
5,500 
(5,000 

6,  fiOl) 

7,  »>00 

7,  500 

8,  (K)0 
8, 500 
9,000 
9,500 

10,  000 
10,500 
11,000 
11.500 
12,000 

12,  .500 
13,000 

13,  500 
14,000 
14,500 
15,000 

15,  500 
16,0lK) 

16,  500 

17,  000 

17,  .500 
18,000 

18,  .500 

19,  000 

19,  500 

20,  000 
25,  560 


Per  square 
iDcli. 


round  H. 
1,000 
2,0<K) 
3,000 
4.000 
5, 000 
6.000 
7, 000 
8,000 
9.  000 
10,  000 
11,000 

12.  000 

13,  000 
14,001) 
1.5.  000 

16,  000 

17.  000 
18,000 

19,  000 

20,  OOO 
21,000 

22,  000 

23,  000 

24,  000 

25,  000 

26,  000 
27,000 

28,  000 

29.  000 
30, 000 
31,000 
32,  000 
33,000 

34,  000 

35,  000 

36,  000 

37,  000 

38,  OOO 

39,  000 

40,  000 
51,  IJO 


Comprrs- 

siou  per 

iucii. 


Inch. 
0. 

. 000033 
.000087 
.  000100 
.000150 
. 000183 
.  000250 
. 000300 
.  0(0350 
.000417 
.  00048:5 

.  (>oo:>3J 

.  ()00r)H3 
.0i.0(!:{3 
. 0000S3 
.  000733 
.  000783 
. 000850 
.  000917 
. 000967 
.001017 
.0010x3 
.001167 
.  001200 
.00PJ83 
. 001350 
.001417 
.001500 
.001583 
.  001667 
.001707 
.001850 
.0  2000 
.002100 
. 0OJ2G7 
.002417 
.002617 
. 002H33 
.  003033 
. 003333 


Snccossivo 

coinprea- 

8 ion  per 

mcD. 


Inch. 
0. 

. 000033 
.  0000.34 
. 000033 
. 000050 
. 000033 
.  000067 
.  000050 
.  OOOO.'O 
. 000067 
. 000066 
. 000050 
. 000050 
. 000050 
.  OOOO.'vO 
. 0OO050 
. 000050 
. 000067 
.  000067 
.  000050 
. 000050 
. 000066 
. 000084 
.  00(W33 
. 000OK3 
. 000067 
.  000067 

.  om)OK3 

. 000083 
.  000084 
.OHOIOO 
.  000083 
.  000150 
.  000100 
.  000167 
.000150 
.  OOOl'OO 
.  000216 
.  OOO'JOO 
.  000300 


Pcrmancut 
sot. 


0. 


Inch. 


0. 


000033 


000067 


0001  0 


000217 


000550 


001350 


Snocesaivc 

permanent 

set. 


Rcroai 


Inch. 


0. 


.  0000.33 


000034 


0(0033 


OCOU' 


000333 


. 000800 


Initial  land. 


Ultimate  stre 


Manner  of  failure,  triple  flexure. 


TESTS    OF    IRON,    STEEL,    AND    OTHER   MATERIALS.        1257 


No.  675. 

Mark,  9. 

length,  9".01. 

Wameter,  ".798. 

Sectional  area,  .50  square  inch. 


Applit 

Ml  loads. 

Per  8(|nare 
inch. 

Pounds. 

1.000 

2,000 

3,  (KM) 

4,000 

5,000 

6,000 

7.000 

8,000 

9.000 

10,000 

11,000 

12,  (KM) 

13,000 

14.000 

1.5.000 

16.0.0 

17.  000 

18,000 

19,000 

20,000 

21,  000 

22,000 

23,000 

24.000 

25,  0(»0 

26,000 

27,000 

2H,000 

29,000 

30,000 

3l.<i00 

32,000 

33,000 

34,000 

35,000 

36,000 

37,000 

38,000 

39,000 

40,000 

51,640 

Comprc«- 

sion  nt^r 

inch. 

SuccoHsivo 

conjproH- 

sion  per 

inch. 

Inch. 
0. 
.  oroofTZ 

.000050 
. 000050 
. 000050 
.000066 
. 000034 
.000050 
.000066 
.  000050 
.  0000  J 
.  0000.50 
.  0000.50 
.  0()0067 
.000050 
.  001K)66 
.000067 
.000067 
. 000050 
.  00('0.'»0 
. 000066 
. 000084 
.000066 
. 000050 
.000084 
.  (J00083 
.  0(M»083 
.  OOOi'84 
. 000083 
.0001.50 
.000100 
.0<»0100 
.01HH50 
.000167 
.000183 
.  000233 
.  0<KJ200 
.000400 
.  000300 
.  000334 

Permanent 
sut. 

SnccosHivo 

pcnnanout 

sot. 

Inch. 
0. 

RemarkH. 

ToUL 

Pounds. 
.'lOi) 
1,000 
1,.S0»» 
2,000 
2,500 
3,000 
3,500 
4.000 
4,500 
5,000 
5,500 
fl^OOO 
6,500 
7,000 
7.500 
8,000 
8.500 
9.000 
8.500 

Inch. 
0. 
.000067 
.000117 
.000167 
.000217 
.  000283 
.000317 
. 000367 
. 000433 
.  000483 
.000550 
.  000600 
.0006.50 
.  0t0717 
.  000767 
.0008.33 
.000900 
,000067 
.001017 
. 001067 
.001133 
.001217 
.001283 
.001333 
.001417 
.001.500 
.001583 
.001667 
.001750 
.001900 
.002000 
. 002100 
.  0022.50 
. 002417 
. 002600 
,    .002833 
. 003033 
.003433 
.0037»3 
.004067 

Inch. 
0. 

Initial  loail. 
Ultimate  strensth. 

.000033 

.000033 

.000100 

.000067 

.000117 

.000017 

lo.ooo 

10,500 

.000167 

.  000050 

11.000 

11.500 

12.  OOO 
12.  .ViO 
13,0(10 

"*.'66o2i7' 

.000050 

• 

'3.  .SOO 

14.000 

4.54K) 

15.O«0 

5-^ 

.000417 

. 000200 

2-2^ 

2.5O0 

*,  ooo 

17,500 
g,0«) 

i»,ooo 

».ooo 

^.820 

.000833 

.000416 

■  •••••  ••*k« 

.  002000 

.001167 

„_______^ 

^nner  of  failure,  triple  flexure. 
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MEASUREMENTS  OF  A  CAST-IRON  INITIAL  TENSION  RING. 

Table  1  sbows  measurements  of  diameters  laid  ofl*  on  surface  of  riu^ 
before  cutting  up. 

Table  2  shows  diameters  after  removing  an  external  and  an  intern -»^ 
ring,  reducing  tbe  diameters  of  the  initial  tension  ring  to29".C8and  11''^^ 
respectively. 

Table  3  sliows  diameters  measured  on  the  detached  rings  after  havii  :b  g 
een  detached  by  circular  grooves  midway  the  measured  diameters. 


\$ 


\f 


1 


I 


jy«jv^ 


JS_ 


H  Ex-<i/..«2 
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Taulk  1. — Original  dimensions  of  ring  as  cut  from  sinking  head. 


Diamctera. 

Ring. 

Mean. 

A 

B 

c 

D 

Fnchet. 

Jnchet. 

InehfJt. 

Inches. 

Incheg. 

Jnche*. 

30 

29.9952 

29.9901 

29. 9974 

29.  VMlh 

29. 99r.05 

28 

28.0090 

27.  9997 

28.  0078 

28. 0022 

28. 00168 

26 

26.  00K2 

26.  0034 

26.  0040 

20.  0(i59 

26.  oo.'>::8 

24 

24. 0035 

24. 0075 

24.0018 

24.  C10."» 

24.  005H3 

22 

22.  OfriS 

22.  0053 

22.  0078 

22.  0005 

22.0(».'>93 

20 

20.  0028 

20.  0008 

20.  0(>64 

20.0013 

20.  l'0J>»3 

18 

18.0130 

18.0l.'>5 

18.0172 

18.  0147 

18.01510 

10 

16.0112 

16.0128 

16.0127 

10.0144 

16. 01278 

14 

U.OIiSS 

14.0103 

14.0133 

14.0005 

14.01215 

12 

12.0iK)6 

12. 0156 

12.  0146 

12.0121 

12.0125J8 

10 

10.0200 

10. 0255 

10.  0240 

10. 0229 

10.02475 

Tadlr  2. — Dimensions  after  finishing  to  radial  dimensions  of 

trial  cylinder. 


30* 

30.0166 

30.  0496 

30.  0189 

29.  9719 

30.01425 

29.46 

29. 4647 

2!t.  4035 

29. 4«i86 

29. 4632 

29. 46500 

28 

28.  mm 

27. 1»981 

28.  0(>65 

28.0011 

28. 00343 

26 

26.  0066 

26.0014 

26.  0026 

26.0049 

20.  003>'8 

24 

24.  OOiO 

24.  0O66 

24.  0010 

24. 0095 

24.  00488 

22 

22.  0033 

22.  0i>30 

22. 0066 

22. 0047 

22. 00455 

20 

20.0019 

19.i)9D7 

20. 00.57 

»».  0«)6 

20.00198 

18 

18.0118 

18.01.39 

18.0152 

18.  0130 

18.  01348 

16 

16.0099 

10.0110 

16.0102 

16.0125 

10.01090 

14 

14.0137 

14.0OK8 

14.0113 

14.0079 

14.01042 

12 

12.  0084 

12.  our. 

12.0128 

12,0109 

12,01165 

10* 

10.  0291 

10.  0285 

10.0294 

ID.  0262 

10.  02830 

*  Dctachod  riDgs. 
Table  3. — Dimensions  of  rings  after  being  detached. 


30 

30.0166 

30. 0496 

30.  0189 

29. 9719 

30. 01425 

29.46 

29. 4630 

29. 4665 

29. 4709 

29.4618 

29.46555 

28 

28.  0004 

27.  99.H 

28.  0050 

28.0000 

28.00170 

26 

26  00.50 

2.'».  9985 

25. 9996 

26.  0020 

26.00128 

24 

24.  0004 

24.  00:J« 

23. 9983 

24.  0074 

24. 00243 

22 

22. 0<r21 

22.  0019 

22. 0045 

22.  0030 

22. 00288 

20 

20. 0008 

19.  9983 

20.  0«»:i4 

19.  9989 

20.  ooo:«> 

JR 

18.  0122 

18.0142 

1H.01.V2 

18.0130 

18.  01365 

16 

•10.0111 

10.  0124 

10.0111 

16.  0124 

16.  01175 

14 

14.0164 

14.0111 

14.0131 

14.0101 

14. 01268 

12 

12.0112 

12.0174 

12.0160 

12. 0129 

12.01438 

10 

10.0291 

10.  0285 

10.0294 

10. 0262 

10. 02830 

1260         TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

SPECIMEN  FROM  4".2  SROT,  CAST  AT   WATEliTOWN  ARSENAL  SEPr.EM- 

BER  12,  1885. 

No.  590. 

Compression  test. 

Leugth,  4".005. 

Diameter,  ."798. 

Sectional  area,  .50  square  inch. 


Applu 
Total. 

3d  loads. 

Per  sqaarc 
inch. 

CompreH- 

sioii  per 

inch. 

Sucoessivo 

coniprefl- 

sion  per 

iui'.li. 

Inch. 

Pcrtuaiicnl 

HOt. 

Succensive 

pertnaucut 

sot. 

Komarkfl. 

. 

Pounds. 

Pounds. 

Inch. 

Inch. 

Inch, 

1 

500 

1,000 

0. 

0. 

0. 

0. 

Initial  load.                        | 

1,000 
1,500 
2,000 

2,000 
3,000 
4,000 

.0000.50 
.000100 
.000150 

.000050 
.000050 
. 000050 

0. 
0. 
0. 

J 

1 

1 

2,500 
3,000 
3,500 
4,000 
4,500 

5,000 
6,000 
7,000 

.  000250 

.000100 

0. 

1 

.  0003U0 

.000050 

0. 

1 

.000400 

.000100 

0. 

1 

8,  OHO 

.  0(K>500 

.000100 

0. 

9.000 

. 000550 

.  0000..0 

0. 

5,  (M)0 

10.000 

.000<iOO 

.  00(M>50 

0. 

5,500 
6,000 
6,500 

11.000 

.000700 

.000100 

0. 

12. 000 
13,000 

.000800 
.000900 

.000100 
.000100 

0. 
0. 

7,000 

14.000 

. 000050 

.  000054) 

. C00050 

.  000050 

7.  500 

15,000 

.001000 

.  000050 

.(10014)0 

.  000050 

8,000 

16,000 

.001100 

.  Ol»0100 

.000100 

0. 

8,500 

17,  000 

001150 

.000050 

.04)0100 

0. 

9,  0(10 

18,000 

.001250 

.OlWlOO 

.Oi;0]5o 

.000050 

9,500 

19,0«;0 

.001300 

.  00<i050 

.4)00150 

0. 

10,  000 

20,  (M)0 

.001400 

.<N)0100 

.  0(M)1.50 

0. 

10,  500 

21,000 

.001450 

.  0(00.'>0 

.  (M)0200 

.000050 

11,  000 

22,  000 

.001554) 

.00(1100 

.  0(M)'JOO 

0. 

( 

11,500 

23,  (M)0 

.001600 

.  (HM)050 

.  000204) 

0. 

12,000 

24, 0<K) 

.001700 

.000100 

.  004)250 

.000050 

12,  500 

25.  0(iO 

.001750 

.  00(M»50 

.  0041250 

0. 

13,  000 

26,  IH)0 

.001850 

.000100 

.  000250 

0. 

13,  .500 

27,  000 

.00.000 

.0(K)l50 

.  0()0300 

.000050 

14,000 

28.  0<'0 

.  UO2050 

.  000050 

.  4)04)34)0 

0. 

14.  500 

29,  000 

.  00 > 100 

.  004.050 

.  04)03.50 

.000050 

15,000 

30,000 

.  0022.50 

.  004»154) 

.  004)350 

0. 

15.500 

31,000 

.  002350 

. 000100 

. 000450 

.  000100 

16,000 

32.  000 

.  0025(10 

.000150 

.  000.54)4) 

.  000050 

16,  500 

33. 000 

. 002550 

.  000050 

.  004)500 

0. 

17,000 

34,000 

.002660 

. 000100 

.  4)00550 

.000050 

• 

17,500 

35,000 

.  002h00 

.0001.50 

.000600 

.  004)050 

18, 000 

36,000 

.002900 

.004)100 

.004)700 

.004)100 

18,500 

37,000 

. 003000 

.000100 

.000750 

.4)00050 

19.000 

38,000 

.003200 

. 000200 

.  004)94)0 

.04N)150 

19.  500 

39,  000 

. 003350 

.  000150 

. 000950 

.  4)000.'>0 

20,000 

40.  000 

.003500 

.000150 

.001100 

.000150 

20, 500 

41.000 

. 003750 

. 000250 

. 001200 

.000100 

21,000 

42,000 

.003900 

.  000150 

.  001300 

.000100 

21,  500 

43,  000 

.004050 

.  000150 

. 001350 

.000050 

22,000 

44,000 

.004300 

. 000250 

. 001600 

.  000250 

23,500 

47,000 

.005250 

.004)950 

. 002300 

.000700 

/ 

24, 000 

48.  000 

. 005400 

.  009150 

.  04)2450 

.000150 

/ 

24,500 

49,  000 

.  005700 

.  000300 

.  00.'500 

.0000.50 

/ 

25,000 

50.000 

.005950 

.000250 

. 002750 

.000250 

/ 

48,100 

96,200 

Ultimate  strength.          / 

t 


Manner  of  failure,  crushed  at  one  end. 


f 

i 


SINGLE-RIVETED  BUTT  JOINTS, 

'    STEEL  PLATE. 
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SnrGLE-BIVETED  BUTT  JOINTS,  STEEL  PLATE. 

DESCRIPTION  OF  TESTS  AND  DISCUSSION  OF  RESULTS, 

^he  following  tests  complete  a  series  of  two  bundred  aud  sixteen 

g:le-riveted  butt  joints  in  steel  plates,  in  which  the  thickness  of  the 

tes  ranged  from  i"  to  f ",  and  the  size  of  the  rivets  from  t^"  to  1  ^%" 

meter. 

'lie  plates  were  annealed  after  shearing  to  size,  the  edges  opposite 

joint  milled  to  the  finished  width  ;  the  holes  were  drilled  and  rivets 

ihinedriven.    Iron  rivets  were  used  throughout,  except  in  some  of 

3"  joints, 
'ensile  tests  of  the  plates  and  rivet  metal,  together  with  the  tests  of 

joints  in  i"  and  |"  plate,  are  contained  in  the  Keport  of  Tests  of 
5,  Senate  l>ocument  No.  3(5,  Forty-ninth  Congress,  first  Session, 
'be  tests  herewith  presented  com})rise  the  details  and  tabulation  of 
its  in  J",  §",  and  f  thickness  of  plate,  a  portion  of  which  were  tested 

*be  gauged  length  in  which  elongations  and  sets  were  measured  was 

2J"  each  side  of  the  center  line  of  the  joint. 
>uring  the  progress  of  testing  the  same  characteristics  were  dis- 
ced wbich  were  referred  to  in  the  previous  report.  The  joints  were 
y  rigid  under  the  early  loads.  This  rigidity  is  overcome  by  loads 
icb  exceed  the  friction  between  the  plate  and  covers,  after  which  the 
itching  i)roceeded  slowly  with  some  fluctuations  till  elongation  of 

metal  of  the  net  section  became  general;  the  metal  under  compres- 
n  iu  front  of  the  rivets  yielding,  also  the  rivets  themselves, 
^lie  behavior  of  joints  in  different  thicknesses  of  plate  is  substantially 
'  same,  and  an  examination  of  the  results  shows  that  when  exposed 
similar  conditions  the  strength  per  unit  of  fractured  metal  is  nearly 
'  same,  whether  J"  or  f  plate  is  used. 

t  will  not  be  understood  from  this,  however,  that  as  a  consequence 
i  same  efficiency  may  be  obtained  in  different  thicknesses  of  plate  for 
gleriveted  work,  because  it  will  be  seen  that  certain  essential  con- 
ions  change  as  we  approach  the  stronger  joints  in  different  thick- 
ises  of  plate. 

^  riveted  joint  of  the  maximum  eflBciency  should  fracture  the  i)late 
^Bg  the  line  of  riveting,  for  it  is  clear  that  if  failure  occurs  in  any 
fcer  manner,  as  by  shearing  the  rivets  or  tearing  out  the  plate  in  front 
the  rivet  holes,  there  remains  an  excess  of  strength  along  the  line  of 
«ting,  or  in  other  words  along  the  net  section  of  metal — if  in  a  single 
eted  joint — which  has  not  been  made  use  of;  but  when  fracture  occurs 
*ng  the  net  section  an  excess  of  strength  in  other  directions  is  imma- 
ial. 

'f  the  strength  per  unit  of  metal  of  the  net  section  was  constant,  it 
'uld  be  a  very  simple  matter  to  compute  the  efficiency  of  any  joint,  as 
w^ould  merely  be  the  ratio  of  the  net  to  the  gross  areas  of  the  plates. 
The  tenacity  of  the  net  section,  however,  varies,  and  this  variation 
tends  over  wide  limits. 
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lu  tbe  present  series  there  is  an  excess  in  strenp^tli  of  the  net  sect! 
over  the  strength  of  the  tensile  test  pieces  in  all  joints. 

Special  tables  have  been  prepared  showing  this  behavior. 

The  efl&ciencies  shown  in  Table  No.  1  are  obtained  by  dividing  fcThe 
tensile  stress  on  the  gross  area  of  plate  by  the  tensile  strength  of  ^i^he 
plate  as  represented  by  the  strength  of  the  tensile  test  strij),  stati.  ^ig 
the  values  in  per  cent,  of  the  latter. 

Table  No.  2  exhibits  the  differences  between  the  efficiencies  of  "^the 
joints  and  the  ratios  of  net  to  gross  areas  of  plate.  If  the  tenacit^;^^  of 
net  section  remained  constant  per  unit  of  area,  the  efficiencies  in  Ta-^ie 
No.  1  would,  as  above  explained,  be  identical  with  the  ratios  of  ne^z;  to 
gross  areas  of  plate,  and  the  values  in  this  table  reduced  to  zero. 

Table  No.  3  shows  the  excess  in  strength  of  the  net  section  of    -Mbe 
joint  over  the  strength  of  the  tensile  test  strip  in  per  cent,  of  the  lati-fier. 

Table  No.  4  exhibits  the  compression  on  the  bearing  surface  of  -the 
rivets  in  connection  with  the  excess  in  tensile  strength  of  the  net  ^ec- 
tion  of  plate. 

Table  No.  1  is  valuable  in  showing  at  once  the  value  of  different  joints 
wherein  the  pitch  of  the  rivets  and  their  diameters  vary. 

It  is  seen  there  is  considei:able  latitude  allowed  in  the  choice  of  ri  veto 
and  pitch  without  materially  changing  the  efficiency  of  the  joint;  thus 
in  4"  plate, ' 

I"  rivets  (driven),  It"  pitch,  72.4  per  cent,  efficiency, 
f"  rivets  (driven),  2i"  pitch,  73.3  per  cent,  efficiency, 
I"  rivets  (driven),  2|"  pitch,  71.5  per  cent,  efficiency, 
1"  rivets  (driven),  2^"  pitch,  70.3  per  cent,  efficiency, 
1"  rivets  (driven),  2|"  pitch,  73.8  per  cent,  efficiency, 

give  nearly  the  same  results. 

In  these  examples  the  ratios  of  net  to  gross  areas  of  plat€  range  from 
CO  to  07  per  cent.,  while  the  rivet  areas  range  from  .3007  square  inch 
to  .7854  square  inch.  The  actual  areas  of  net  sections  of  plate  and 
rivets  are  as  follows : 


8"  rivets. 

i"  rivets. 

Square  inches. 
.4418 

2.207 

1"  rivets. 

Square  inches. 
.6013 

2.232 

1"  rivets. 

Rivets  

Square  inches. 
.3067 

1.486 

Square  inches. 
.7854 

Plato 

5  2.259 
\  2.219 

The  areas  of  the  rivets  stand  to  each  other  as  the  following  numbec^* 


100 


144 


196 


256 


and  the  net  areas  of  the  plate  to  each  other  as 

150  j 


100 


149 


152 
156 


^f 


y 


From  these  illustrations  it  appears  that  to  attain  the  same  degree 
efficiency  in  this  quality  of  metal,  although  that  efficiency  is  probab 
not  the  highest  attainable,  a  fixed  ratio  between  rivet  metal  and  n 
section  of  plate  is  not  essential.  ^.^ 

In  i"  plate  with  J"  rivets  the  efficiencies  of  the  joints  tested  cold  a^^*^ 
nearly  constant  over  the  range  of  pitches  tested. 
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The  efficiencies  and  the  ratio  of  net  to  gross  areas  of  plate  are  as 

^^ollows : 


Pitch. 

IJ" 

2" 

2J" 

24" 

Per  eent. 
66.4 
61.1 

Efficiency 

Per  cent. 
64.5 
53.4 

Per  cent. 
66.3 
56.3 

Per  cent. 
66.3 
5a9 

K^itio  of  areas. ............ 

Id  this  we  have  illustrated  a  case  which,  in  passing  from  the  widest 
pitch,  having  01 .1  per  cent,  of  the  solid  plate  left,  to  the  narrowest 
pitch,  which  had  53.4  per  cent,  of  the  solid  plate,  th^.  gain  or  excess  in 
strength  in  the  net  section  almost  exactly  compensated  for  the  loss  of 
isetal. 

In  Table  No.  3  the  average  of  all  the  joints  shows  the  highest  per 
cent,  of  excess  of  strength  in  the  narrowest  pitch,  and  a  tendency  to 
lose  this  exci^ss  as  the  pitch  increases. 

Tests  of  detached  grooved  specimens  show  the  same  kind  of  behavior, 
l)ut  as  they  are  not  subject  to  all  the  conditions  found  in  a  joint,  the 
aualogy  does  not  extend  very  far. 

The  maximum  gain  in  strength  on  the  net  section,  not  for  the  time 
being  reganling  the  hot  joints,  and  disregarding  the  exceptionally  high 
value  of  joint  No.  1339,  J"  plate,  wjis  21.2  per  cent.,  the  minimum  value 
2.5  per  cent,  of  the  tensile  test  strip.  In  other  forms  of  joints,  and  with 
punched  holes  in  both  iron  and  steel  plate,  illustrations  are  numerous 
in  which  there  have  been  large  deficiencies,  the  metal  of  the  net  section 
falling  far  below  the  strength  of  the  plate. 

It  is  believed  to  have  been  amply  shown  that  increasing  the  net 
^dth  diminishes  the  apparent  tenacity  of  the  plate,  although  other  in- 
^oences  may  tend  to  counteract  this  tendency  in  some  joints. 

In  order  to  compare  the  excess  in  strength  of  one  thickness  of  plate 
^ith  another  having  the  same  net  widths,  we  have  the  following  table, 
.Ejecting  those  joints  that  failed  otherwise  than  along  the  line  of  rivet- 
'^g  in  making  these  averages  : 


ThickiiMs  of  plftte. 

Width  of  plate  between  rivet  hoIe«. 

P.et 
10.6 

"3.5  " 

1" 

P.et. 
16.7 
18.4 
16.7 
17.7 
11.4 

H" 

P.  ct. 
12.6 
13.7 
14.3 
16.3 
15.1 

li" 

P.et. 
11.4 
12.7 
9.3 
14.2 
13.8 

18" 

P.et. 
12.0 
13.5 
10.7 
14.5 
14.1 

P.et. 
13.4 

18" 

li" 

Pet. 

11.5 
9.0 
8.2 
9.9 

10.0 

p.et. 
13.1 
13.6 
12.2 
9.8 
10.1 

V'      

P.et. 
8.9 

1" 

14. 6     12.  9 

L 

9.1 

14.6 

7.6 

8.8 
12.7 
11.8 

[:::::::::: 

f "     

J  .......................... 

AreT^e  of  aU   thick- 
ueMoa : 

16.2 

14.4 

12.3 

12.9 

11.9 

11.0 

9.7 

11.8 

7.0 

^^Ihe  excess  in  strength  is  generally  well  maintained  in  each  of  the 
?^  Veral  thicknesses,  and  were  it  possible  to  retain  the  same  ratio  of  net 
5^  gross  areas  of  plate,  and  at  the  same  time  equal  net  widths  between 
^*  Vets,  it  would  seem  from  this  point  of  view  feasible  to  obtain  the  same 
^^^ffree  of  efficiency  in  thick  as  in  thin  plates. 

Tbe  following  causes,  however,  tend  to  prevent  such  a  consummation. 

H.  Ex.  31 80 
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For  equal  net  widths  thick  plat.es  require  larger  rivets  to  avoid  shei^  -wr- 
ing than  thin  ones,  the  diameters  of  the  rivets  being  somewhat  increa*^.*€i 
for  this  cause,  and  again  because  it  has  become  necessary  to  increim*.>^t^ 
the  metal  of  the  net  section  in  order  to  retain  a  suitable  ratio  of  net  t:o 
gross  areas  of  plate. 

There  results  from  these  considerations  such  an  increase  in  net  will,  t  li 
of  plate  that  the  excess  in  strength  displaye<l  by  narrower  sections^  is 
lost,  and  consequently  the  result  is  a  joint  of  lower  efficiency. 

The  data  relating  to  the  influence  of  compression  on  the  bearing  si.ir- 
face  of  the  rivets,  on  the  tensile  strength  of  the  plate,  as  shown    l>y 
Table  No.  i  are  more  or  less  conflicting.     However,  in  the  \^^  plate,     iti 
which  tbe  most  intense  pressures  are  found,  there  is  seen  a  pronouuoecl 
increase  in  tensile  strength  as  the  pressures  diminish  in  intensity. 

It  is  probable  that  the  effects  of  intense  compression  would  be  more 
consj>icuous  in  a  less  ductile  metal,  or  one  in  which  the  ductility  had 
been  impaired  by  punched  holes  or  otherwise. 

A  number  of  joints  were  tested  at  temperatures  ranging  betweeu 
200O  and  7(M)o  Fahr. 

The  heating  was  done  aft-er  the  joints  were  in  position  for  testing,  h.V 
means  of  Bunsen  burners,  arranged  in  a  row  parallel  to  and  under  tii  ^^ 
line  of  rfveting. 

The  temperature  was  determined  with  a  mercurial  thermometer,  tli^^ 
bulb  of  which  was  immersed  in  a  bath  of  oil,  contained  in  a  pocket 
drilled  in  the  middle  rivet  of  the  joint. 

When  at  the  required  temi)erature  the  thermometer  was  removetB- 
from  the  joint,  a  dowel  was  driven  into  the  ixxjket  to  compensate  for  i\nf^ 
metal  of  the  rivet  which  had  been  removed  by  the  drill,  and  then  loadi^ 
applied  and  gradually  increased  up  to  the  time  of  rupture. 

Three  joints,  Nos.  1423, 1420,  and  1430,  were  tested  without  dowels  in 
the  oil  pockets. 

The  method  of  heating  was  to  raise  the  temperature  of  the  joint,  as 
shown  by  the  thermouieter,  a  few  degrees  above  the  temperature  at 
which  the  test  was  made,  shut  ott*  the  gas  burners,  and  allow  the  tem- 
perature to  fall  to  the  require<l  limit.  The  temperature  full  slowly, 
draughts  of  cold  air  being  excluded  from  the  under  side  of  the  joint  by 
the  hood  which  covered  the  gas  burners;  the  up[>er  side  and  edges  of 
the  joint  were  covered  with  line  dry  coal  ashes. 

The  results  show  an  increase  in  tensile  strength  when  heated  over  the 
duplicate  cold  joints  at  each  temperature  exec  pt  2(>0o  Fahr. 

From  2000  there  was  a  gain  in  strength  up  to300o,  when  the  resistance 
fell  off  some  at  350^,  increased  again  at40(P,  and  reached  the  maximum 
effect  observed  at  500^  Fahr.j  from  this  point  the  strength  fell  rapidly 
at  600O  and  700o. 


20(r 


£00^ 


smr 


350* 


Tempemtare  Fahr: 
400*  sod* 


600^ 


Tor- 


20% 


10% 
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• 

lu  per  cent,  of  the  cold  joiut  there  was  a  loss  at  20(P  of  3.2  per  cent., 
t;lie  average  of  three  joints ;  at  SOO^  the  gain  was  22.6  per  cent.,  the  aver- 
^^e  of  four  joints.  Tl\e  maxiiuuni  and  minimnni  joints  at  this  tempera- 
t^ure  showed  gains  of  27.6  per  cent,  and  18.3  per  cent.,  respectively. 

The  highest  tensile  strength  on  the  net  section  of  plate  was  found  in 
joint  No.  1433,  tested  at  500^  Fahr.,  where  81,050  pounds  per  square 
ioch  was  reached  against  a  strength  of  58,000  pounds  per  square  inch 
in  the  cold  tensile  test  strip. 

The  hot  joints  showed  less  ductility  than  the  cold  ones,  those  tested 
a-t  200<^  Fahr.  not  being.exeinpt  from  this  behavior,  although  there  was 
no  netir  approach  to  brittleness  in  any. 

Three  joints,  Nos.  1418,1420,  and  1424,  were  heated;  strained  when  hot 
'With  loads  exceeding  the  ultimate  strength  of  their  duplicate  cold  joints ; 
the  loads  were  released,  and  after  having  cooled  to  the  temperature  of 
the  testing-room  (No.  1424  cooled  to  150°  Fahr.)  were  tested  to  rupture 
and  were  found  to  have  retained  substantially  the  strength  due  their 
temperature  when  hot. 

In  order  to  ascertain  that  the  time  intervening  between  hot  straining 

and  linal  rupture  did  not  contribute  towards  the  elevation  in  strength, 

joiut  No.  1434  was  strained  in  a  similar  manner  with  a  load  approach- 

inj^  rupture,  after  which  a  perioil  of  rest  was  allowed  and  then  ruptured 

without  material  gain  in  strength. 

A  peculiarity  of  the  joints  fractured  at  400^  and  higher  temperatures 
wa8  the  comparatively  smooth  surface  of  the  fractured  sections,  and 
which  took  place  in  planes  making  angles  of  about  50^  with  the  rolled 
surface  of  the  plate. 

The  shearing  strength  of  the  iron  rivets  was  also  increased  by  an 
elevation  of  temperature. 

The  rivets  in  joint  No.  1410  at  the  temperature  of  350^  sheared  at 
43,Ot>()  pounds  per  square  inch,  while  in  the  duplicate  cold  joint  No. 
1411  they  sheared  at  38,530  pounds  per  square  inch,  and  the  rivets  in 
joiut  No.  1398  at  300O  Fahr.  were  loaded  with  46,820  pounds  per  square 
inch  and  did  not  shear. 

Other  examples,  where  some  of  the  rivets  sheared  and  the  plate  fract- 
ured in  part,  showed  corresponding  gains  in  shearing  strength. 

The  almost  entire  absence  of  granular  fractures  in  these  tests  is  a 
feature  too  important  to  pass  by  without  special  mention. 
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DETAILS  OF  TESTS  OF  RIVETED  JOINTS. 

Areas, 

B  sectional  area rqaare  inchea. 

lectiooal  area do... 

iDj? Morface of  rivets do... 

laHnj^area do... 

[Teeted  at  temperatare  of  200<3  Fahr.] 


5.051 
2.886 
2.165 
5.301 


lied  loads. 

In  ganged  length. 

Remarks. 

Per  sqnare 
iDcn. 

Elongation. 

Set. 

• 

) 

Pounds. 
37,750 

If%eh. 

• 

Inch, 

Tensile  strength. 

ured  plate  aloDg  line  of  riveting. 

at  fracture  (one  section),  ".84  x  ".3 1 =.2604  sqaare  inch. 

^action,  45.8  per  cent. 

arance  silky,  slight  lamination ;  open  at  edges,  '^03  and  ".07. 

nation  of  rivet  holes,  ".35,  ".36,  ".36,  ".37,  ".38,  ".39. 

Maiimuvi  8ire$9  on  joint. 

igroM  section  of  plate pounds  per  sqaare  inch..  87,750 

I  net  section  of  plate • do....  66,070 

on  on  bearing  snrfiuse  of  rireta do 88,086 

o  rivets do 35,970 

sy  of  Joint,  66.1  per  oont. 


V      *       i       < 


.  \ 


\ 


H  tx  ^./  >8  ^ 


O 


M 


^. 


Co 


TESTS    OF   IRON,    STEEL,    AND   OTHER   MATERIALS.         1271 


Areas. 


•OM  seotioDftl  are 
)t  sectional  area. 
Arini*  nnrfat^A  nf 

A 

Muareiocbeg..    6.0 

82 
04 
78 
01 

.7. do....    2.9 

rivets 

do....    2.1 

ibea 

riDif  uroa  . . . 

do....    5.3 

pplied  loa<lA. 

In  ganged  length. 

Remarkfl. 

t1. 

1 

Per  itqnare 
inch. 

Elongation. 

Set. 

(h. 
U 

Pounds. 

1,000 

2.000 

3,000 

4.000 

5.000 

6.000 

7,000 

8.  (K)0 

9,000 

10.000 

11,000 

12.000 

m.  0(io 

14.000 
15.000 
16,000 
17.000 
IH,  000 
19.00«» 

20.  000 
21.000 

22,  000 

23,  000 

21,  000 
2."i.  000 
2*1,  000 
27.000 
1'8  (HM) 

Ituh. 

0. 
.0002 
.  0003 
.0005 
.0006 
.0007 
.0012 
.  0020 
.CW43 
.OOM 

.  oor.4 

.  0057 

.006:1 

.0067 
.  0071 
.  0080 
.  0085 
.0102 
.0115 
.0123 
.0140 
.0144 
.0152 
.0163 
.0178 
.  0220 
.  0260 
.  03.36 

IneK 
0. 

TenHile  strength. 

tft 

>8 

10 

.0002 

'♦ 

w 

w 

!0 

►2 

.0042 

(4 

» 

18 

to 

2 

.0053 

4 

■ 

'ft 

*X 

5 

!2 

.0092 

•1 

Ift 

« 

4) 

.0131 

4 

16 

^ 

8 

19.  000     i           .  0418 

:ji»,  (mm»           .  or.2r> 

IJI.IHM)     !           .W>35 

M) 

12 

!4 

32,  000 

33,  JWH) 

34,  000 
3.1.  000 

.  07.'»5 
.  0K05 
.1090 
.15 
.17 
.  19 

18 

0 

i2              30, 001) 

14              il.  000 

6 

3H.  (KM)     '           .  23 
3i<.  9W)     1           .  32 

N) 

• 

itiired  ]>late  along  line  of  rivotiiig. 
►earance  silky  lamellar  ;  open  at  edges,  ".10  and  ".08. 
igatioii  of  rivet  holes,  ".U,  ".41,  ".31),  ".39,  ".39,  ".40. 
\  at  fraeture  (one  section),  ".85 x ".30 =.2550  square  inch, 
tract  ton,  47.3  per  cent. 


Afaximnm  stress  <yii  Joint, 

on  gro«8  section  of  plate pounds  per  square  inch . .  38,980 

[»n  net  iiection  of  plat« do 68,220 

»ion  on  Iw^aring  surface  of  rivetw clo 90,960 

on  rivets do....  37*370 

icy  of  Joint,  68.1  per  cent. 
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TESTS   OP  IBON,  STEEL,  ANI>    OTIIKK    MATKRtALS 


127.' 


3 


Areas. 

sotional  area i square  inches..  5.445 

tionalarea do :i.'J67 

;  sorraceof  rivets do 2. 178 

Qgarea do 5.301 


[Tested  at  temperatnre  of  300^  Fahr.  ] 


loads. 

In  gauged  length. 

Remarks. 

'er  sqaare 
inch. 

Elongation. 

Set 

Jtotinds. 
45,560 

Inch. 

Inch. 

Tensile  strength. 

I  the  rivets. 

Lion  of  rivet  holes,  ''.22,  'M4,  'M4,  ".14,  ".14,  ".14. 


Maximum  BiresB  on  joint, 

OSS  section  of  plate pounds  per  square  inch. 

it  section  of  plate do.., 

on  bearing  surface  of  rivets do.., 

Ivets do... 


45,560 

75,960 

113,060 

46,820 


1 


\ 


^ 


4- 

/ 


ji 


// 


"7^3/  X  .^o^ 


// 


7^1x3/ y  ,3/ o 


/ 


>^ 


O 
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O 
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TESTS   OP   IRON,    STEEL,    AND    OTHER   MATERIALS.        1275 

Areas, 

seotjonal  area ^.square  inches..  5.439 

Dctional  area ^ do 3.206 

aesnr&ceoC  rivets do....  2. 173 

fioKar^a. do 5.  ".01 


ied  loails. 

In  gauf^ed  lenf^th. 

Bemarks. 

1 

Per  Rqnare 
incU. 

PonndK. 
1,000 
2.  000 
3,000 
4.000 
.5,000 
6,000 

Elongation. 

Inch. 
0. 
.0003 
.0004 
.0008 
.0010 
.0013 
.0019 
.0043 
.0049 
.0057 
.0063 
.0072 
.0078 
.0072 
.0091 
.0098 
.0109 
.0121 
.01.31 
.0142 
.  0163 
.0175 
.  0200 
.  0247 
.0392 
.0520 
.0610 
.0720 
.0836 
.0930 
.1085 
.14 
.16 
.18 
.20 
.24 
.28 
.  35 
.40 

Set. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0004 

7,000 

8,000 

9,ooa 

10.000 
11,000 
1*2,000 
13,000 
14.000 

i.\ooo 

10  000 
17.000 
18,000 
19,000 
20.000 
21.000 
22,000 
23,000 
24,000 
2't,  000 
26,000 
27,  0()0 
28,000 
29,000 
.30,000 
31,000 
32,000 
33,000 
34.000 
.35,000 
:U5.000 
37,000 
38,000 
.30,000 
39,2ti0 

.0042 

.0062 

.0693' 

.0322 

ired  plate  tbroujcli  two  sections  and  sheared  five  rivets, 
trance  of  fractured  plate,  silky, 
ge  elongation  of  rivet-holes,  ".23. 

Maximum  atresa  on  joint. 

^roes  section  of  plate jionndsper  square  inch..  39,260 

let  section  of  plate do 05,400 

ion  bearing snrflEkce of  rivets do 98,290 

riveU do 40,290 

of  joint,  68.6  per  cent. 
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// 
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TESTS    OF    IRON,    STEEL,    AND    OTHER    MATERIALS.         1277 

9 

Areas. 

MeolioDal  area aqnare inches  .  5.842 

•ctioiiftl  area do 3.655 

if:8arfaoeof  rivets do 2.187 

ring  area  ..., do —  6.301 


ed  loads. 


Per  square 
incn. 


Pounds. 

l.OOO 

2,0pO 

3,000 

4,000 

5.000 

6.000 

7,000 

8.000 

9.000 

10.000 

11,000 

12.000 

13.000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25,000 

20,000 

27.000 

28,000 

20,000 

30,000 

31,000 

32,000 

3:^,000 

34.000 

35.000 

36.000 

37,000 


In  gaaj^ed  length. 


Elongation. 


Inch. 
0. 

-.0002 
-.0002 
-.0001 
-.0003 
—.0002 
0. 

.0012 
.0016 
.C018 
.0027 
.0031 
.0034 
.0041 
.0057 
.0071 
.0078 
.0101 
.0104 
.0106 
.0107 
.0117 
.0125 
.0144 
.0173 
.0241 
.  0287 
.0380 
.0483 
.0575 
.0703 
.0813 
.1030 
.115 
.  .135 
.18 
.22 


Set 


Inch, 
0. 


.0002 


.0032 


0071 


0102 


0143 


Bemarks. 


Initial  load. 


Scale  starts  off  plate. 
Tensile  strengtn. 


ed  the  rivets  between  plate  and  top  cover. 

ation  of  rivet-holes,  'M5,  'M5,  'M5,  ''.09,  ''.09,  ".12. 


Maximum  stress  an  joint 

frross  section  of  plate poonds  per  square  inch..  37,000 

net  section  of  plate do....  50,140 

aon  bluing  snrfaoe  of  rivets do....  08,830 

I  rivets do 40,770 

'  of  joint,  64.7  per  oent. 


m 


o 
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TESTS   OF   IROJT,    STEEL,    AND   OTHER   MATERIALS.        1279 

Areas. 

Tosfl  84-ctlooMl  area »quaro  inrhen..  5.796 

ctM«>ctional  area  du..  .'{.  0J2 

i«^«riiis  Mirfat-e  of  riveta - do...  2. 174 

shiMri tig  area do...  5. .'tOl 

[Tested  at  temperature  of  350o  Fahr.] 


applied  loails. 


tal. 


Per  sqaaie 
inch. 


Ponndji. 
M,  4  JO 


lo  gau);ed  length. 


Elongation. 


Set. 


Inch. 


Inch. 


Remarks. 


Tensile  strength. 


eared  the  rivets. 

oiigatiou  of  rivet-boles,  ".08  each. 

Maximum  stress  on  joint, 

n  on  jiross  Hection  of  plate pounds  per  sqnaro  inch . .  39. 420 

n ou  net  section  of  plate do...  fi:j,  080 

eMionon  bearing snrfaoe of riyeta do...  105, 100 

icon  rivets do...  4:i,  100 


••    ■<. 


\  > 


// 
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TESTS    OP    IRON,  STEEL,  AND    OTHER   MATERIALS.  1281 


Areas. 

Piate,Kros8  sectional  area square incheA..  5.416 

Plate,  net  sectional  area do...  2.891 

Pfat-e,  bearing  surface  of  rivets do. ..  2. 52r> 

fiivets,  shearing  area do...  7.210 


Applied  loads. 


Total. 


J*auivda. 

5,416 
lO.  83-J 
lO,  248 
21,  664 
27.  OfO 

37,  912 
4:5.  H-J8 
4«.  744 
r>4.  160 
50.  576 

70,  4,08 

81, 

8«, 
9_\ 

0:; 
OH. 

1^, 
»», 
-4. 

5^.   4>^, 

i**o  728 
^^     I44 

»4  ;^-' 


Per  sqnare 
inco. 


656 
i»7-J 

15'J 
*<16 


Poundi. 

1,000 

2,000 

3.000 

4,U00 

5,000 

6,  (KM) 

7.000 

8.000 

9,  000 

10.000 

11.000 

12,  000 

i:<,ooo 

14,  000 

15,  000 

16,  O<'0 
17,000 
18.  000 
19.000 
20,  OlD 
2i,0(M» 
22,  (»00 

2:^.  000 

24.  (X)0 

25,  «HK) 
2fl.  000 

27,  000 

28,  000 

29,  000 
:>0,  001) 
31.000 
32,  Oi'O 
.{3.  000 
34.000 
35.000 

:kj.  000 

36,  890 


In  ganged  length. 


Elongation. 


Inch.  , 

0. 
.0002 
.0005 
.0005 
.0011 
.0017 
.0020 
.0026 
.OftlJO 
.0037 
.0018 
.  0056 
.  0062 
.0069 
.  0075 
.0082 
.0090 
.0099 
.0112 
.0124 
.0142 
.0152 
.0172 
.0198 
.0244 
.0315 
.  0362 
.  0422 
.0197 
.0585 
.0707 
.  0830 
.0997 
.1192 
.16 
.20 
.27 


Set. 


Inch. 
0. 


.0002 


0030 


00&3 


0092 


0185 


.0497 


B«markt. 


Initial  load. 


Tensile  strength. 


1=.2688  square  inch. 
'\i!,^^Mractioii,  44.1  per  cent. 
^^y^Hitiire  open  at  ed;;es  'M7  iiiitl  ".10. 
^--^ongatioii  of  rivet-bolos,.".48,  ".44,  ".39,  ".38,  ".37,  ".38. 

Maximum  stress  an  joint. 

TvQ^j^^  OQ  ^oAs  section  of  plat« pounds  per  square  inch. 

CouijjJ^  I'M  in'tsfctiou  of  plato do.. 

Sh*»ar-     ^^''^^  on  b4);irin;{  surface  of  rivets do.. 

EmJlV^  ^'«  rivets do.. 

^»*»ijcy  of  joint,  64.5  per  cent. 

H.  Ex.  31 81 


36,  890 
69,110 
79. 130 
27,690 


/' 


^ 


:2^j3/x.^o^  -> 


//. 


yz^e  X  ^o& 


\ 


■y 


\ 


,1 


/ 
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r 


TESTS    OF    IRON,    STEEL,    AND    OTHER    MATERIALS.  1283 


Jrcaa. 

Plskt^,  ;;n>!M  jM^elioiial  area sqaare  iiichea. 

Fli»t49,  net  Aeolional  area do... 

Plut*^,  bearing  Hurtace  uf  iivot« do... 

Rivtits,  Mhearinj;  an^a do... 

[Tested  at  temperature  of  250^  Fahr.] 


5.477 
2.  026 
2.551 
7. 216 


.A.]»plied  loadti.              lu  gaaj;ed  length. 

• 
Bemarkt. 

Total. 

Per  square  ^,^„g^,.^„ 

Set. 

209,  duo 

Poutuia.           Inch. 
3^,250    

Inch. 

Tensile  strength. 

Fn^ctured  plate  along  line  of  riveting. 
Api^earani^e,  silky,  lamellar,  irregular  surface. 
A.i-ea  at  fracture  (one  section),  '^SGx".34=.2924  square  inch. 
Contraction,  39.8  i)er  cent. 
Elongation  of  rivet-holes,  ".32,  ".31,  ".29,  ".30,  ".31,  ".32. 

t  Maximum  stress  on  joint, 

Tetioion  on  Kross  section  of  plate pounds  per  square  inch. 

Tension  oniiet  Hcction  of  plate do... 

CompresHioQ on  bearing  surface  of  rivets do... 

^'"l^^oK  on  rivets do... 

Kfficiency  of  joint,  66.9  per  cent 


38,25U 
71,600 
81,730 
29,030 


// 


// 


ys.  /o  V  .s^/o 


// 


f 
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TESTS   OF   IRON,  STEEL,  AND   OTHEB   MATERIALS.         l'^8.5 


Areas, 

• 

^roM  sectional  area square  inchca..  5.832 

net  sectional  area do 3.281 

bearing  surface  of  rivets do —  2.551 

.  shearing  area do 7.21f 


Lpplied  loadd. 

In  gaogad  length. 

Bemarks. 

taL 

Persanare 
inon. 

Elongation. 

• 

Set. 

ndg. 

832 

664 

Povinda. 

1,000 

2,000 

3,000 

4.000 

5,009 

6.006 

7.000 

8.000 

9.000 

10,000 

11,000 

12.000 

13,000 

14,000 

15.000 

16,000 

17.000 

18.000 

19.000 

20,000 

21,000 

22,000 

23,006 

24.000 

25,000 

26,000 

27,000 

28,000 

29.000 

30,000 

31,000 

32,000 

33,000 

34,000 

35.006 

36.000 

37,000 

37, 910 

Jneh. 

0. 

.0002 
.0003 
.0008 
.0008 
.0013 
.0013 
.0018 
.0021 
.0030 
.0036 
.0044 
.0051 
.0061 
.0068 
.0073 
.008» 
.0092 
.0103 
.0115 
.0128 
.0137 
.0148 
.OHM 
.0188 
.0231 
.0276 
.0343 
.0423 
.0542 
.0743 
.0923 
.1118 
.15 
.19 
.20 
.26 

Inch, 
0. 

Inltialload. 

Scale  starts  off  plate. 
Edges  of  plate  contract. 

Tensile  strength. 

496 

328 

160 
002 

.0008 

824 

656 

488 

326 
152 

.0028 

ast 

816 

648 

480 
,312 

.0050 

144 

974 

808 

640 
472 

.0080 

304 

136 

968 

liOO 
i32 

.0139 

(64 

!96 

^ 

>60 

92 

(24 

.••••.•••••• 

156 

^ 

120 

>52 

r84 

100 

^ctared  aloDg  line  of  riveting. 

pearance  of  fracture,  silky,  lamellar.     Open  at  edges  'M5  and  'MO. 

^ligation  of  rivet-holes,  ''.47,  ".47,  ".42,  ".42,  ".46,  ".46. 

^  at  fracture  (one  section),  ".93x".28=.2604  square  inch. 

titraction,  62.3  per  cent. 


Maximum  stress  on  joint. 

^  on  ((foss  section  of  plate ponnds  per  sqaare  inch. 

bonnet  section  of  plate do... 

^^on  on  hearing  surfaoe  of  rivets — do... 

'K  on  rivets do... 

^oy  of  Joint,  66.8  per  mbI- 


37. 91*^ 
67. 380 
86,67n 
30.640 


t^ 


// 


// 
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// 


O 


/r 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        1287 

Arem, 

ate,  groaa  sectional  area tqaaro inches..  5.85<ft 

ate, net seotidhal area do...  8.297 

ate,  beariDK  snrface  of  rivets do..,  2.557 

▼ets,  shearing  area do...  7.216 

[Tt^ftted  at  temperature  of  30<K>  Fabr.] 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  sqnare 
inch. 

Elongation. 

Set. 

Pound». 

2se,ooo 

PoMndM. 
43, 7J0 

Inch. 

Inch, 

Tensile  strength. 

Practured  plate  along  line  of  riveting. 

Appearance  silky,  slight  lamination.  Open  at  edifes  ".04  and  ".02. 

Area  at  fracture  (one  section),  l".01x".37=.3737  square  inch. 

<3outraction  31.7  per  cent. 

Elongation  of  rivet-holes,  ".33,  ".31,  ".29,  ".28,  ".29,  ".31. 

Maximum  stress  on  joint, 

tnaion  on  gross  section  of  plate pounds  per  square  inch..  43,7.30 

"xision  on  net  section  of  plate do...  77.660 

^nspression  on  bearing  surface  of  rivets do...  100, 120 

'«HirtDg  on  rivets do...  35,480 

Efficiency  of  Joint,  76.4  per  cent. 


^  \  '. 


<-     '73.  So  X  .xf07       -) 


\ 


Dooooa 


/ 


7;e.7<y 


o 
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58TS   OF   lEON,    STEEL,    AND    OTHER   MATERIALS.        1289 


Are4U. 

Lionalarea sqaare  inches. 

nalarea do.. 

urfaceof  riToto , ilo.. 

araa 1 do.. 

[Tested  at  a  temperature  of  40(K>  Fahr.] 


5.907 
3. 529 
2.468 
7.216 


oads. 

In  ganged  lengtb. 

Kemarks. 

rsqaare 
incD. 

Elongation. 

Set 

*oundM. 
44,790 

Inch. 

Inch. 

Tensile  strength. 

a  plate  aloD^  line  of  rivetiug. 

Dce,  silky,  slight  LamiuatioD. 

8  oblique,  making  an  augle  of  50^  with  surface  of  plate. 

ges  ".03  and  ".17. 

fracture  (one  section),  l'M4x".36=.4104  sqnare  inch. 

on,  30.1  per  cent. 

an  of  rivet-holes,  ".34,  ".33,  ".32,  ".34,  ".37,  ".40. 


Maximum  itreaa  on  joint. 

s  section  plate pounds  per  aqoare  inch..  44,790 

leotionpl^ do 76,110 

bearing sorfkoe of  rivets do....  108,830 

»ts do....  37,220 

loint,  76.7  per^oent. 


\ 


/ 


t 
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/ 


\ 
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TESTS   OF   IRON,    STEEL,    AND   OT^ER   MATERIALS.  1291 

Are€ia, 

sectional  are* sqaare inches..  6.010 

actional  area do 3.  537 

QjS  sarfoce  of  rivets do....  2. 47:t 

iringarea do —  7.216 


ed  loads. 

In  ganged  length. 

Remarks. 

Per  scmare 
inon. 

Elongation. 

Set. 

• 

Poundt. 

1,000 

2,000 

3,000 

4,000 

5.000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

2.5,000 

26.000 

27.000 

28, 000 

29.000 

30.000 

31,000 

32.000 

33,000 

34.000 

35,000 

36.000 

37.000 

38.000 

39,000 

39. 210 

Inch. 
0. 

.0002 
.0003 
.0005 
.0007 
.0012 
.0020 
.0029 
.0036 
.0043 
.0051 
.0056 
.0063 
.0071 
.0081 
.0095 
.0106 
.0116 
.0122 
.0130 
.0141 
,0151 
.0161 
.0176 
.0196 
-0221 
.  02,')5 
.03«0 
.  0580 
.0724 
.0905 
.1050 
.125 
.14 
.17 
.21 
.26 
.31 
.30 
.42 

Inch. 
0. 

IniUalloaa. 

J 

• 

.0003 

.0032 

.0056 

.0001 

.0133 

.0626 

1 

Tensile  strength. 

ire<l  plate  along  line  of  riveting. 

trance,  silky,  slightly  lamellar.    Open  at  edges,  ".20  and  'M5. 

ition  of  rivet-holes,  ".58,  ".54,  ".52,  ".50,  ".54,  ".56. 

it  fracture  (one  section),  l".04x".29=.30I6  square  inch. 

Motion,  48.7  per  cent 


Maximum  stress  on  joint. 

rrosfl  nectionof  plate ^•.«a.».B..poiind8per  square  inch..  39.210 

letsectiouof  plate do..-.  60.  630 

ion  bearing  snriaoeof  rivets do 95,310 

rivet« , do 32,660 

of  joint,  66.3  per  cent. 


\ 


-^ 


/ 


t 


loooooo 


/ 


\ 


o 
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H  Ex  J  / ....  49  2 


TESTS  OP  lEON,   STEEL,   AMD  OTHEB   MATERIALS. 

lata.  IRVH  arclloniJ  urea tqmui  iDcbca 

'lati-. bHtriuff  flDrfUfl of  rlTeta _......__.,.._...,. ...,: ^ d». . 


j  «^^. 

InB-ugadteDglh. 

RMDUk*. 

TflUJ. 

'•H"" 

Sot 

11 

is 

ssi 

*l.«4 
lll,H7 

S3 

l-onndi. 

■d.im 

si  WW 
■.Wll 
T.IWO 
8,M>« 
B.IKKI 

H.uno 

!tS 

ia.uM 

14.  wo 

H.WHI 
I7.IW 
IB.  DOT 

W.IHIU 

SI.  two 

zauMi 

a«.DOii 

311.11011 
3L«HI 

3X.ooa 
WOOD 
34.  DUO 

M.IKH) 

ss: 

7mA. 

-.0001 
-.(lOltl 

'S 

!o03T 
.UMS 
.1W47 

.noM 

.VOU 
.oOOT 

S! 

:oi3o 

iolH 
.OlM 

'.am 
!uaio 

.OS50 
:09M 

;F 

.20 
.M 
.W 

liio 

/nM. 

iDltlalload. 

ai«l«>UrUoff[iIM«. 
TsDsna  itnoKth. 

.DM1 

.W« 

-goH 

...  --— -- 

.0141 

m.m 

w. 

nictnreil  plute  aloDg  line  of  riveting. 
n[>earaitce,  silkv.    Open  at  edges,  ".15  and  ".20. 

ougatiou  of  rivet-holes,  ".66,  ".66,  ".60,  ".60,  ".65,  ".67. 

«aat  fracture  (one  section),  l".14x".28=.31d2  sqaare  tncb. 

tttractiOD,  52.2  per  ceut. 


Ml  ETtnaaMiloD  of  plate 

In  on  bearing  anrlMte  of  iItMi... 
7  of  Joint,  MS.4  pel  oMIt. 


.  .pooiuli  p«t  aqiuira  iDcb .. 


*  t 


^  ,3o6 


// 


O 


y^.ifs  X  .^^ 


-> 


0' 
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^ 
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H  Ex  AL..  49  2 


TESTS    OF   IRON,    STEEL,    AND    OTHER    MATERIALS.        1295 

Areas. 

PUUe,  groM  seoiionAl  area » square  iochee..  G.  512 

Plato,  net  McUonal  area do 3.982 

X7a(e,  beariD^  sarface  of  riveU do 2.530 

li<reta,  sbeanogarea do 7.  <?1« 

[Teafced  at  temperature  of  SOfP  Fahr.] 


A.pplied  loads. 

In  gauged  length. 

Remarks. 

1 

XotoL 

i 

Per  square 
inch. 

£longation. 

Set 

i 

\  303^500 

Pound: 
46,010 

Inch, 

Inch. 

1 
Tensile  strength. 

Sheared  four  rivets  and  fractared  the  plate  across  two  sections  back 
of  center  line  of  rivet-holes. 
Api>earance,  silky,  oblique. 

Klougatiou  of  rivet-holes,  ".21  each  where  rivets  sheared :  other  two, 
";iSaiid".36. 

A^reaat  fracture  (one  section),  l",26x".40=.504  square  inch. 
Contraction,  23.9  i)er  cent. 


Maximum  stress  on  joint 


Z«Mio: 


Tm!.!**"  *"  Stoss  section  of  plate pounds  per  square  inch..    46,610 

t^^jjj^op  net  section  of  pUte do 76,220 

sj^vv^cwsion  on  bearing  surface  of  liTeta do 119,980 

3J25 on  rivets do....    42,060 


«n«J  of  joint.  77. 0  p«r  cent. 


\ 


e 


o 


ff 


o 


// 


// 


-7«ti^^  x-  .v<y/ 


I 
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TESTS   OK    IBON,  STEEL,  AND   OTHER   MATERIALS.  1297 


Arena. 

Fiate,gro«8  sectional  area sqaare  inohos. 

Plat«, Det Mcf .ODal  area do... 

I^te,  bearing Burface  of  riveU do... 

KiveU,  Bliearmg  area do... 

[Teated  at  temperature  of  ZW>  Fahr.1 


6.850 

2.525 
7.210 


Applied  loads. 

Id  ganged  length. 

Remarks. 

1  Total 

Per  Mmare 
incQ. 

Elongation. 

Set. 

210. 700 

Pounds. 

45,300 

Inch. 

Inch, 

Tensile  strength. 

Sheared  the  rivets. 

Elongation  of  rivet-holes,  'M6  each. 

Maximum  stress  on  joint, 

^eoiion  on  gross  section  of  plate pounds  per  square  inch. 

^«n«ion  on  net  section  of  plato do... 

^preanion  on  bearing  surface  of  rirets do... 

°wmg  on  rivets do... 

*flici©Bcy  of  joint,  76.5  per  cent. 


45,300 

71,690 

123. 050 

43,060 


H.  Ex.  31- 


82 


p/ 


o 


// 


O 


// 


^        Ttr.  ^^  X  MSS 
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I 
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■quarv  incbe*..     fl,  Sli 


i>d1iwd& 

In  gmged  lenKlb. 

Roinlrki. 

"LT" 

.,..„,.. 

Sat. 

Pound,. 

l.OIKJ 

a,ouo 

3,WII) 
4.HM 
6,0W 

7,000 

W,0OO 
16.  WW 
1«.M» 
17,000 

Is 

M.oun 

ss 

28,  (HW 
ZS,VOV 

so.uoo 
ai.DM 

32.000 
B3.00* 
M.OOC 
3S.0M 

aslooo 

3tl,0M 
«l,00<l 
10.  0» 

MHdL 
0. 

■ss 

'.nm 
.now 
.oou 

.Mttt 

:oii» 

!01M 

.aiBi 

:i)m 

:om 
!o4ei 

.05H 
.MW 

:S 

.1100 
'm 

;l 

ItMA. 

lDiU>lll»d. 

ToDulestiwiiEtli. 

:««- 

.M« 

.0101 

.01(1 

.mat 

id  tbe  rirets. 

ge  elongation  of  rivet-boles  ".25, 

irerae  diameter  of  rivet-holes  increased  ".0 


Maxtmamttrai  on  Joint. 


ooof  plAt«  .......... 


4- 


if 


'7y3.i?;i^y.'3oy        -> 


~ASy/  X  .^// 


^.bOODOO 

I 


~7Z<0/ 


\ 


^"TiifZe 

O 
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TESTS   OP   IRON,    STEEL,    AND   OTHER  MATERIALS.        1301 


Areas, 

gross  sectional  area square  inches. 

net  sectional  area • do.., 

bearing  surface  of  rivets do... 

,  shearing  area do... 

[Tested  at  temperature  of  250o  Fahr.] 


6.813 
2.909 
2.  904 
9.4'J5 


Applied  loads. 

In  gauged  length. 

Remarks. 

»tsL 

Per  square 
inch. 

Elongation. 

Set. 

tndi. 

Pounds. 
35,920 

Ineh. 

Inch. 

Tensile  strength. 

ractured  plate  aloug  line  of  riveting. 

ppearance,  silky,  stratified.    Middle  section  open  ''.05. 

reaat  fracture  (one  section),  ".89  x ''.35 =.3 115  square  iucli. 

iontraction,  35.6  per  cent. 

Elongation  of  rivet-holes,  ".32,  ".31,  ".30,  ".31,  ".32,  ".33. 

Maonmum  stress  on  joint. 

1^  on  gross  section  of  plate poundsper  square  inch. 

won  on  net  section  of  pUte .V. do... 

nprwlon  on  bearing  surfiMse  of  rivets do.. 

«™ttRonnvete , do.. 

™°«cy  of  johit,  82.8  per  oenl 


8!S,  920 
71,770 
71,900 
22,150 


1 


I 


j 


<- 


//  // 


// 


f/ 


~73.0Z^n  ,%^o& 


\ 


^ 

^ 

^ 


Doopoa 

- ~/^,oo - 


/ 


/> 


o 


// 


^ 
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TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS.  1.^03 

Areas. 

aoctional  area ■qoare  inches..  5.772 

ctiooalarea    do....  2.886 

IIS  Burfaceof  liveto do....  2.886 

ring  area do....  9.425 


ed  loads. 

Jn  singed  lenf^th. 

Remaiks. 

Per  sonars 
iDcn. 

Elongation. 

Set. 

pounds. 

1.000 

2,000 

3,000 

4,000 

5,000 

6.000 

7.000 

8,000 

9.000 

10.000 

11,000 

12.000 

13,000 

14,000 

15.000 

16.000 

17,000 

18,000 

19.000 

20.000 

21,000 

22,000 

23.000 

24,000 

25.000 

26.000 

27.000 

28.000 

29.  000 

30.000 

31.000 

32,000 

33,000 

34,000 

34,390 

Tneh, 

0. 

.0002 
.0005 
.0008 
.0011 
.0021 
.0039 
.0052 
.0061 
.0068 
.0082 
.0091 
.0099 
.0108 
.0118 
.0130 
.0141 
.0153 
.0169 
.0184 
.0204 
.0227 
.0260 
.0294 
.0344 
.0436 
.0535 
.0635 
.0751 
.0900 
.11 
.14 
.17 
.23 

Ineh. 

0. 

Initial  load. 

9 

Tensile  strength. 

.0006 

.0055 

.0093 

.0143 

• 

.0276 

.0800 

ired  plate  across  lioo  of  riveting. 

krance,  silky.    Open  at  edges  ''.05  and  ''.03. 

fition  of  rivet-holes,  ".48,  ".47,  ".45,  ".44,  ".43,  ".40. 

it  fracture  (one  section),  ".82x".28=.2296  sqaare  inch. 

iction,  52.2  per  cent. 

Maximum  siras  on  joint, 

rross  section  of  plate pounds  per  square  inch. 

let  section  of  plate do... 

ion  bearing  surface  of  rirets do... 

rirets. do... 

of  joint,  00.1  per  eent 


84.890 
68.780 
68.780 
2L060 


/ 


// 


7a  's^  y.K^/y 
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O 
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TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS.  1305 


Areas. 

, gross »ec'iora1  area  ..  square inoheii..  6.023 

,D«t  seclioual  area do 8. 191 

.bearing  Hurlace  of  riveU do....  2. H;(2 

«,ih<fariiij;  area do  ...  9.42) 


Applied  loads. 

In  eanged  lesgih. 

Remarks. 

roui. 

Per  scmare 
Idcu. 

Elongation. 

Set. 

mndi. 

1,023 

2,046 

rottnd». 

1,000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9.000 

10,000 

11.000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

1K,0<IO 

19,000 

20,000 

21.000 

22,000 

23,060 

24,000 

25.000 

26,000 

27,000 

28.000 

29,000 

30,000 

31,000 

32,000 

33.000 

34,000 

35,000 

Inch. 
0. 

-.0001 
-.0004 
-.0003 
-f.0002 
.0021 
.0030 
.0036 
.0046 
.0057 
.0066 
.0074 
.0080 
.0097 
.0108 
.0124 
.0131 
.  0139 
.0151 
.0172 
.0201 
.0229 
.0275 
.0341 
.0411 
.0496 
.0561 
.0676 
.0805 
.0981 
.12 
.16 
.19 
.23 

Inch. 
0. 

Initial  load. 

• 

Tensile  strength. 

■1,069 

1.092 

^115 
1,138 

.0001 

!,  161 

1. 1<^ 

.207 

1.230 
1,253 

.0051 

,  276 

• 

,299 

,322 

.345 
.368 

.0091 

.301 

.414 

,437 

,460 
,483 

.0136 

.506 

,529 

.552 

.575 
,598 

.0356 

.621 

,644 

.667 

.690 
,713 

.0890 

,736 

,757 

,782 

,805 

'actared  plate  along  line  of  riveting. 

ppearance,  silky,  sBghtly  lamellar.    Open  at  edges  'MO  and  ''.03. 

ongation  of  rivet-holes,  ".49,  ".45,  ".43,  ".43,  ".46,  ".48. 

rea  atfractare  (one  section),  ".94  x  ".30  =  .282  square  inch. 

)ntraction;  46.8  per  cent. 

Maximum  streaa  on  Joint, 

^non  gross  section  of  plate pounds  per  square  inch..  35,QQ0 

>n  on  net  section  of  plate do....  06,020 

rvssionon  bearing  surface  of  rirets « do  ...  74,430 

neonrivet« .* do....  2£,360 

^Dcy  of  Joint,  50.2  per  cent. 


f 

.V 


\ 


/ 


0(X>Doa 


/ 


// 


// 


o 


\ 

^ 

^ 

^ 


^ 
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TESTS  OP  IRON,    STEEL,    AND   OTHER   MATERIALS.        1307 


Arta9, 

P1*te,  groM  secUooftl  area square  inches. 

I*iate,  net  sectional  area. do..  . 

Pl»t«.  bearing  surfaoe  of  rivets do... 

Shesulng  area  of  rivets do... 

[Tested  at  temperature  of  SOOo  Fahr.] 


5.9fi7 
3.  l.'iH 
2.K0S 
0. 425 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Persqnare 
incn. 

Elon  tuition. 

Set 

T*ound», 
240,200 

Pounda, 
40,250 

IfUk, 

Inch, 

Tensile  strength. 

fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges  ".03  and  ".01. 

Area  at  fracture  (one  section),  l".02x".35=.3570  square  inch. 

Contraction,  32.1  i>er  cent. 

Elongation  of  rivet-holes,  ''.29,  ".27,  ".26,  ".28,  ".30,  ".31. 


Maxxmum  sirett  on  joint. 

Tension  on  profw  section  of  plate pounds  persqnare  inch. 

Tension  on  not  section  of  plate do... 

ConiprMaion  on  bearing  snrfisoe  of  riVeCs do. . 

i>h^«riiig  on  rivete do.. 

Sffloiency  of  Joint,  68.1  per  oeni. 


.  40.250 
.  7fl.0J0 
.  85.540 
.  25  490 


Q  . 


^^ 


>i2 — J 


Mv^^^^lomt. 


istrBCtio^f 


iig^tion 


of 


ri.'S^^ 


^>»*' 


J? 


// 


V>5<^^ 


o 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        1309 


Areas, 

F*|jite,  KToes  sectional  area square  incbea. 

J'lAto, net  sectional  area do... 

r*)aU5,  bearing; surface  of  rivets do... 

Kiveia, sheai^fC  ^^^* do... 

[Tested  at  temperature  of  200°  Fahr.] 


6.327 
3. 519 
2.808 
9.425 


1           Applied  loads. 

In  ganged  l<»ngth. 

Bemarks. 

Total. 
219.300 

Per  square 
incn. 

Elongation. 

Set. 

34,^ 

Inch. 

Jneh, 

Tensile  strength. 

■ 

IFractured  plate  along  line  of  riveting. 

.A^ppearance,  silky,  very  lamellar.    Open  at  edges,  'MO  and  ".05. 

A.rea  at  fracture  (one  section),  l''.07x".30ae,3210  square  Inch. 

Oontractiou,  45.1  per  cent. 

Elongation  of  rive^hole8,  ".47,  ",44,  ".42,  ".41,  ".44,  ".47. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate i. pounds  per  square  inch. 

pension  on  net  section  of  plate do... 

tompression  on  bearing  surface  of  rivets .*. ^ do... 

°*52^«  on  rivets do... 

JuBcieiicy  of  Joint,  00.3  per  oemt 


34,660 
62.320 
78,090 
23,160 


i: 


// 


~7^.,S^  X  .3// 


\ 


-> 


/ 


^ 


^;i/^^piZc7(, 
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<— 
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^ 
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TESTS   OF  IRON,    STEEL,   AND  OTHER  &UTEBIAL8.       1311 

^(rauKmLaniilUH MOUeiiuhH..  d.Ell 

™iMi«»ctioii^»ro» do.,,.  ».«20 

'^'"•.UiriiiiaarfaoeafilTala do.--.  3.803 

"i"Hibe«ing»«» do....  S.I3S 


1      ApfHidlotd..       1      t 

ffmg^tmrOi. 

Sanuiki. 

/- 

'"a""".. 

„.„ 

Sal. 

•iZ     ' 
iS 

^o» 

IK 

iS 

13,000 
UOM 

11 

IB,  000 
20.000 

'iZ 

IS^OOO 

2£ooo 

is:  000 

28.000 

1. 

30,  B» 

KWI 

0010 

0021 
OOZT 

0050 

om 

0U83 
OOM 

oots 

DUB 
0177 

O'ioi 

0E» 
0281 

U380 

OMO 

0753 
0X2 

14 

30 
33 

38 

JlML 

lollUhMd. 
InuOoMiHiKtfa. 

^0^ 

W.«Mt 

■7.  "SO 
IK  1*2 
110. 704 

.DSia 

.'mm" 

iS?s? 

.om 

\^Ti- 

r*?ffi 

.oaw 

1    »1S 

.08*2 

1 

Fractured  plate  along  line  of  riveting. 

Appearauce,  silky.    Open  at  edges  ".16  and  ".10. 

Area  at  fracture  (one  section),  l".06x".29=.3074  square  incb. 

Contraction,  4S.0  per  cent. 

Elongation  of  rivetholes,  ".56,  ".63,  ".48,  ".48,  ".48,  ".50. 

Maximmm  ilnm  cnjotxt. 

TroidoDiiDcroMHOllon  of  Plata poiudi  par  •qsMv  inch..  M,m 

tenaioBonnelawjUoDofpUW „ do..,.  n«0' 

'.'nmpnwaion  on  bearing  ■nrfiww  of  rlTOU . ...do K,2X 

Sbo»rlBj( on rlreta ia....  2IkSM) 

KffiDlBDCT  of  Joint,  ei.CparMBl 


4- 


o 


\ 


t 


/ 


"T-iT". 


D<^>000 


/ 


\ 


/• 


o 


-ys.'Se  X  fi^/ 
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TESTS   OF  lEOK,    8TEBL,    AND   OTHEB    MATpElALS.       1313 

11*,[r«i«ctior.l«« 

"M*.iiei»«tional«n» 

JIUftlBiriiiinurOceorrlvBta 

*"«».  ilmrtng  ■«■ 


...•qnani  IncbBB..  fl-OSS 


^coollue.    PermanoDt  »t  of  Joint,  ".20.    Te*ied  cold  {about 


Frtr.jJl 

rr<..tiDglw 

0  hoar..) 

.      Appli,.d  ].,„,,, 

lu  EmiKed  Imigtii. 

Eemuks. 

,'■  ToUL 

"•"ia""" 

EloBgUtloD. 

Set. 

IS 

li 

is!  000 

Its 

!!:a 

IH.OOO 

:o.i»o 

2^000 
23.  WW 

II 

mIooo 
so.ooo 

S;S 

3J,tK10 

IS 

38,  MO 
30,000 
«l,0O0 

:ow2 

.0081 
.0000 

:0O7B 
.0084 

'.Don 

.OOOG 

:oio3 
;oii3 

:oi» 
;oi« 
;oi» 
;oi«8 

:om 

ioiBs 
:oMi 

loMI 
.030T 

J«*. 

A£t«r  2  mlDQlM  reet 

After  Sminntwroit, 
Teuiile  BireDgth. 

lis 
as 
m-.s; 

II 
11 

tS;SJ 

a».Boo 

.Htta 

.MffiT 

.0087 

.wa 

.002T 

.ffliii 

.OOIT 

.00S3 

S"! 

^otal  elongation  fhim  cold  state  before  heaUng  (".20+ ".18)  ".38±. 

*  ^^ctored  plate  along  line  of  riveting. 

■^Ppearance,  silky,  slight  lamination.    Open  at  edges  ".07  each. 

^lea  at  fracture  (one  section),  l".22x  ".32=.3904  square  inch. 

I^ontraction,  40.9  per  cent. 

•^-longation  of  rivet-holes,  ".51,  ".46,  ".44,  ".44,  ".44,  ".45. 


Maxinmm  »trut  on  joint. 


>ssss. 


ff 


// 


o 

-7^  4</  Ka9  O  8 
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TESTS    OF   IBON,    STEEL,    AND    OTHEB    UATEBIALS.        1315 

li  Hcttoul  ■!«> iqiuralDohM..  CSSS 

rintl  maftix  ol  livcU do..l.  ^LSK 

•aring»r« do....  I(.426 


p1M1o.d^ 

iDgngsdleoKtb^ 

^u. 

'••!.X~ 

ElonitJ.Uot.- 

Set, 

? 

i 

i.m 

II 

iooua 
.ooss 

.OOM 

'.mo 

!oi4< 

ioies 

JmA. 

IidtUkMd. 
TmMa  ittraiEth. 

.«o«s 

.oou 

.«on 

;    f,-z. 

.OIM 

IS 

a»/ioa 
ao.«i» 

la 
IE 

m 

"rasa 

.03» 

ions 

.DKO 

1 

in 

.oin 

.084B 

tnred  plate  alODg  liue  of  rivettug. 

earance,  silky,  sligbt  lamiuation.    Opcu  at  edges  ".13  and  ".05. 

gatioD  of  rivet-holea,  ".57,  ".54,  ".53,  ".04,  ".55,  ".60. 

kat  fractare  (one  section),  l".20x".^=:.348O  square  inch. 

ractioD,  38.1  per  cent. 

MaJtimun  ilrtM  on  joint. 

Djnna*  Hctionof  pUts ponndB  per  iiqnare  Inch..  38.720 

DDstHatioD  of  pUM do 66.^0 

■on on  bearing inrbM of  ttrMa do —  lU.  IGO 

iBrtrola  do...,  BB,270 

7  of  Jojnl  M.S  pM  OMit, 


// 


^ 


—       -^S./o  y.xB/M 
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H  Ex  J./....  49  2 


TESTS   OF   IROK,  STBEt,,  AND  OTHER  MATEBIAL8. 


'  'rbS^l , 

aan  Uatad  sold  In  the  Tuaii  maoiieT.    Permwwiit 


I  nnanrtu  teiMlnD.  •hicb  waa  Bl 
Ibaraain  (77>  l<iUir.).uidifUr 


L«d  1»di. 

In  gMBrf  lenph. 

Benarka. 

-J" 

....„„.. 

Btt. 

Found,. 

I.lXlO 

;;.ooo 

'■5 

iii 

IS 

]iS 
SB 

\iS 

1B,IM0 

11 

25,001) 

IS 
IS 
IS 

IS 

lootT 
.0036 

.OMl 

;007B 
.OOBB 

'.om 
!oiw 

:oi3s 

.OLH 
'.OM 

is 

!osa 

.0  w 

!(B4S 

.MW 

JtuA. 
D. 

Initial  iMtd. 

ToB.ilP«ren((lh. 

.too* 

.oou 

.ooio 

.MIO 

.OOJB 

.MU 

.KlU 

.»« 

_ 

elongation  from  cold  etat«  before  bnating  {"^T+.21),  ".5i. 

ared  plate  along  line  of  rivetiug. 

arance,  silky,  slight  lamination.    Open  at  e<lge8  ".OS  and  ".06. 

at  fracture  (one- section),  r'.31x".33=.4323  square  incli. 

'action,  39.8  per  cent. 

jation  of  rivet-holes,  ".60,  ".54,  ".63,  ".63,  ".53,  ".55. 

Maximum  siren  onjotiit. 

irroH  HCUoD  of  puts pmiiulsperaqiiaTeliHibeii..    M.MC 

■mtiincUoii  of  plUe.. do 74,070 

non  boring  anrfMe  of  Tit«U do 112.200 

irtTBta do....    S4,J30 

nflalot.  TT.SpcTMnt. 


-76.  'o6  X  ,3// 


-7&.o^  x.i3oS 


te'- 


/ 


/ 


\ 


// 


o 
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H  Ex  AL.  49  2 


TESTS  OP  IBON,   STBGL,   AND  OTHEB  MATERIALS.        1319 


Ss;.':iss.;'£ 


1      Ap|dMtod>.       1      Is 

gnieedlniKth. 

B«utki. 

Tntal. 

^"mT"  ^■' 

Ittlan. 

Sot. 

Hr' 

Peuwii.         I 

s  ^ 

IS' 

IB.  000    1 

liooo  1 

10.000    I 

s-s 

li 

25.000 
21,  WW 

^:^ 
»;«» 

83,000 
M.OWI 
3&.0QO 

ss 
as 

idk. 

0001 
OUOI 

0030 

OOM 
0073 
ODBS 
DOOS 
0)0« 

OMl 

om 

r- 

Kwuid  1  Lour  under  Initial  lud. 

.o«n 

n,«o 

.oon 

1«,S7» 

.oia 

IRsun 

s^ 

.OlM 

oao8 

i 

OTM 
IIW 

u 

23 

W 
S5 

S^S 

.0333 

.ino 

Fractared  plate  aloDf;  line  of  riveting. 

Appearance,  silky,  slight  lamination.     Open  at  edges  ".25  and  ".05. 

Elongation  of  rivet-holes,  ".79,  ".70,  ".66,  ".59,  ".61,  ".63. 

Area  at  fracture  (one  section),  l".30x".29=.3770  square  inch. 

Contraction,  47.9  per  cent. 

MaselmvM  itreit  on  Joint. 

^«D(ioDon  iFToM  KMlfon  of  pUte poDDdi  per  Nium  inch..  38;  7(0 

j^i^DMoBoiiDet  iieotloDofplMe do....  BLOTO 

^fnnpnHliin  on  beartog  (nr&oeaf  rlTHta do <M.S5a 

"•wiitair on  riveW do....  S^TBO 

KffldBDer  of  Joint,  ««.>  par  Moit. 
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H  Ex  A?/ ...  49  2 


TEST  a    OF   IRON,    STEEL,    AND    OTHER   MATERIALS-  1321 

Areas. 

sectional  area square  inchou..  6. 107 

tctioDnlarca  do 3.822 

1^  Anrt'acoof  riveta do 2.345 

riDf^arca do 7.854 


ed  looda. 

Id  ganged  length. 

1 
Bemarkfl.    . 

Per  aqoare 
inch. 

Elongation.        Set. 

• 
Poundt. 
1,000 
2.0UO 

Inch. 
0.  . 

—  0001 

Ineh. 
0. 

Initial  loAd. 
Tensile  strength. 

3, 000          — .  0001 

4.  000    '          .  0000 

5, 000  .            .  0000 
C,  000               .  000.^ 

.0000 

7.000 

.0060 

.0072 

OOAI 

8.  OOU 

9,  UOO 

10,000   '       .6691 
11,000           '0000 

.0086 

12,000 

.0103 

.0110 

.0118 

.0130 

.0147 

.0161 

.0175 

.0185 

.0195 

.0210 

.0225 

.0248 

.0284 

.0375 

.0519 

.0640 

.0789 

.0951 

.1149 

.125 

.16 

.19 

.22 

.26 

.29 

.33 

.40 

.48 

.61 

13,000 

14,000 

15.000 
16,000 

.0117 

17,000 

18.000 

19,000 

20,000 
21,000 

.0170 

22,000 

23,000 

24,000 

25,000 
26,000 

.0322 

27.000 

28,000 

29,000 

30,000 
31,000 

.1048 

32,000 

33.000 
34,000 
35.000 
36,000 
37,000 
38,000 
39,000 
39,730 

ired  plate  along  line  of  riveting. 

krance,  silky,  lamellar.    Open  at  edges  ".17  and  ''.25. 

ation  of  rivet-boles,  ".73,  ".70,  ".77,  ".77,  ".76. 

It  fracture  (one  section),  l".42x".30=:.4260  square  inch. 

iction,  44.1  per  cent. 


Mcadmum  stress  on  joint, 

grofwi  (Miction  of  plate pounds  per  square  inch..    .'i9,730 

net  section  of  plato do 64, 110 

1  on  bearing  surface  of  rivets do 104,490 

rivets do 31,200 

of  Joints  67.2  per  oeni. 


Co 


^i 


H  Ex  i./    «  2 


TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS.         1323 


AreoB. 

ptMs  seotional  area square  inohM.. 

net  aeetioiial  area do... 

t>eariDff  snrfiMje  of  riyeU ^ do.:. 

Bheaxuig  area do... 

[Tested  at  temperatore  of  400o  Fahr.  | 


6.220 
S.855 
2.365 

7.854 


Ipplied  loads. 

In  ganged  length. 

• 

t 

Bemarka. 

«aL 

Peraanare 
inch. 

Sat. 

600* 

Potmdf. 
4S|420 

Inck. 

AVWvwv 

Matured  the  plate  through  four  sections,  tearing  out  at  the  middle 
e  edge  of  the  plate.    ISheared  the  middle  rivet,  which  had  been 
ened  by  the  drilled  x>ocket  in  which  the  thermometer  was  used  to 
niine  the  temperature  of  the  joints 
»pearance  of  fractures,  silky,  lamellar. 

>iigation  of  rivet-holes,  ''.40,  ''.36  (".18  rivet  sheared  in  this  hole), 
''.53. 

ea  at  fracture  (one  section),  l".53x".38=.6814  square  inch, 
ntraction,  24.3  per  cent.    * 

Maximum  etreas  an  joint. 

^  <n>  gross  section  of  plate pounds  pw  square  inch..    45,420 

*  on  net  section  of  plate do 73,250 

'^ion  on  bearing  Borfaoe  of  riyets do —  110.450 

«  on  rivets —...do 35,840 

^cy  of  Joint,  76.9  per  cent. 


1 

I 


O 


f  '       * 
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H  Ex  J-/..  49  2 


TESTS    OF   IciON,    STEEL,   AND    OTHER  MATERIALS.         1325 

AreoM, 

T088  aectioDal  area sqnareiochoa..  6.  G60 

let  mcUodmI  area    do —  4.240 

learijig  sarface  of  riveU do 2. 420 

•hearmgaxea do 7.854 

[Tested  at  temperatare  of  500<'  Fahr.J 


ippUed  loadd. 

In  gaaged  leogth. 

Bemarka. 

«aL 

Per  aqaare 
inch. 

Elongation. 

Set. 

OUO 

Pound*. 
46,550 

48,050 

Inch. 

Inch. 

Maximam  load  applied  when  the  specimen 
slipped  in  the  holder  ja-ws.  The  emery  cloth 
usea  to  Increase  the  I'riotion  of  the  i^rip  was 
renewed.  Thu  temperatare  of  the  joint  was 
lowered  to  150^  Fahr.  and  tensile  load  again 
applied. 

Tensile  strength. 

000 

• 

eared  four  rivets  and  fractured  one  end  section  of  the  plate. 
3ngation  of  rive^hole8,  ".30,  ".30,  ".25,  ".37. 

e  dowel  in  third  rivet  did  not  fill  the  hole  properly,  accounting  for 
'^ariation  in  the  elongation  of  rivet-holes. 

Maximum  stress  on  joint 

'*<*>>  gross  section  of  plate ponnds  per  square  inch..    48,950 

■<^  net  section  of  plate do....    76,800 

*«Qn  on  bearing  surface  of  riveta do —  137,160 

ifonriTsts...... do....    41.510 

"^y  Of  Joint.  81.6  per  cent. 


v> 


«*N 


0>V>V    ,,    ^      '^>    V.'^     > 


W 


V> 
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H  Ex  v?/ .49  2 


TESTS   OF   IBON«    STEEL,    AND   OTHER   MATERIALS.        1327 


B«ctioiial «n» aquare inches..  6.632 

ctioii»lare» do....  4.217 

Iff  aorfMse  of  rireta «io —  2.415 

raigarea do....  7.854 


Bd  loads. 

In  ganged  length. 

Bemarka. 

Per  square 
inon. 

Elongation. 

Set 

PoimcU. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27.000 

28.000 

29.000 

30.000 

31.000 

32.000 

83,000 

84,000 

35.000 

36,000 

37,000 

38,000 

30,000 

40,000 

40,600 

Inch, 

0. 

.0000 
.0001 
.0003 
.0002 
.0001 
.0021 
.0040 
.0047 
.0062 
.0070 
.0074 
.0080 
.0091 
.0109 
.0127 
.0136 
.0148 
.0161 
.0176 
.0198 
.0216 
.0247 
.0291 
.0465 
.0638 
.0781 
.0048 
.1135 
.15 
.18 
.20 
.21 
.27 
.80 
.34 
.41 
.48 
.56 
.65 

Ineik. 
0. 

Initial  loud. 

.0002 

. 

.0056 

.0161 

.0147 

.0396 

• 

Tensile  strength. 

.77 

ored  plate  along  line  of  riveting. 

trance,  silky,  lamellar.    Open  at  edges  'M2  and  'M5. 

atiou  of  rivet-holes,  ''.84,  ''.84,  ".79,  ".75,  ".78. 

at  fracture  (one  section),  l".65x".29=.4495  square  inch. 

action,  46.8  per  cent. 

Maanmum  $tre$$  on  joint, 

gross  section  of  plate pounds  per  square  inch..  40,600 

net  section  of  plate do....  63,860 

non  bearing  sarfiftce  of  rireta do....  111,490 

irirets do....  84,280 

'  of  Joint,  67.6  per  cent. 


//_ 


// 
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H  Ex  JJ...  49  2 


TESTS   OF  IRON,  STEEL,   AND  OTHER   MATERIALS.         1329 


Area$. 

f'lAtcsjRtNMfi^ciionalarea aquare  ioehes. 

Plau»,net  necUonal  area do... 

^lat«,  be&riniE  sarface  of  riveta do  .. 

ZJTaU, aheariog  are*.. do... 

[Te8t«d  at  tenperatare  of  dOV>  Fahr.] 


Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar. 

Area  at  fracture  (one  section),  ''.89  x  ".34 =.3026  square  inch. 

Contraction,  36.1  per  cent. 

Elongation  of  rivet-holes,  ".28,  ".28,  ".28,  ".29,  ".29,  ''.29. 

Maximum  aireat  on  joint. 

T«arioD  on  ptMa  seoiion  of  plate • pounds  per  square  inch. 

rcaaiMi  on  let  section  of  plate do... 

^preaaion on  bearing  snrlkoe  of  rirets do... 

*'ftfin|conriTets do... 

MBeiency  of  Joints  50.3  per  o«nt. 

H.  Ex.  31 84 


6.063 
2.858 

1L928 


1       Applied  loads. 

In  gauged  length. 

Bemarks. 

ToUL 

Per  sonare 
inch. 

Elongation. 

Set 

Ptmndt, 
212,300 

Pound*. 
35,070 

Inch, 

Inch, 

• 

Tensile  strength. 

35^070 
74,410 
01,840 
18,630 


<  % 


..\ 


f^ 


o 


// 
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H  Ex  dL...  49  2 


TESTS   OF   IRON,  STEEL,  AND    OTHER   MATERIALS.  1331 


Areas. 

PhU«,jrT08a  secUono]  area aqnare inches. .    6.042 

Plate,  not 8«ctioDal  urea do....    2.836 

PlAte,  beariiic  surface  of  rlvotM do 8.206 

Biveti, shearing  aiea do..,'.  11.028 


Applied  loads. 


Total 


6,042 
1^084 

I«l  128 
2<.  168 
30.  210 
3«.252 

^•378 
8J463 

,•**.  «72 

J?'  a«6 

J^  '^18 
^'<^.  SCO 


Per  square 
inoQ. 


Pounds. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

0.000 

10.000 

11,000 

12,000 

13.000 

14.000 

15,0tM» 

16.000 

17,000 

18,000 

10.000 

20.000 

21,000 

22,000 

V3,000 

24.000 

25.000 

26,000 

27.000 

28.000 

20,000 

30.000 

30.420 


In  gansed  length. 


EIoogatioD. 


Inch. 

0. 

.0000 
.0001 
.04)03 
.0006 
.0013 
.0032 
.0042 
.0053 
.0065 
.00K6 
.0102 
.0114 
.0120 
.0135 
.0150 
0163 
.0170 
.0201 
.  0247 
.0282 
.0316 
.0102 
.0485 
.0596 
.0732 
.0866 
.1050 
.14 
.18 


Set. 


,  Itich. 
0. 


.0001 


.0057 


.0112 


»    i*^  u.^ 


Bemarki. 


Initial  load. 


0200 


.0517 


Tensile  strength. 


^^'Hctured  plate  along  liue  of  riveting. 

appearance,  silky,  slightly  lamellar.    Open  at  edges  ".10  and  ".08. 

Elongation  of  rivet-holes, '".41,  ".42,  ".42,  ".42,  ".42,  ".42. 

A^^a  at  fracture  (one  section),  ".83  x".29=.2407  square  i 

Contraction,  49.3  per  cent. 


inch. 


Maximum  stress  on  joint. 

9 

Teos|onon  gross  section  of  plate pounds  per  square  inch..  30,420 

TeDAH)Q  on  net  section  of  plate « do 61,810 

CompreMion  on  bearing  surface  of  rivets do —  57,330 

Shearing  on  rivets do —  15.410 

Sdlciency  of  joint,  51.5  per  cent. 
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/ 
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TESTS   OP   IRON,    STEEL,    AND    OTHER    MATERIALS.     '   1333 


Areas, 

rom  sectional  area square  inches . 

et  Mctional  area do... 

eariDgsorfaooofriveU do... 

shearing  area do... 

ITested  at  temporatare  of  350^  Fahr.] 


C.471 

3.298 

3.238 

11.928 


]»plied  loads. 

In  gani^od  length. 

,                                  Remarks. 

• 

al. 

Per  square 
inch. 

Elongation. 

Set. 

Poundt. 
40.330 

Inch. 

Inch. 

Tensile  strength. 

stared  plate  along  line  of  riveting. 

[)earance,  silky,  lamellar;  surfaces  irregular  iu  part,  and  making 
of  500  witii  rolled  surface  of  plate  in  part, 
^a  at  fracture  (one  section),  l".03x".39=.40I7  square  inch, 
itractiou,  25.4  per  cent, 
en  at  edges  ".02  and  ".01. 
►ngation  of  rivet-holes,  ".30,  ".29,  ".27,  ".30,  ".31. 

Maximum  stress  on  joint, 

>  on  gross  siBction  of  plate pounds  per  square  inch..  40.330 

» on  net  section  of -plate do 80,  fi20 

^ioQon  bearing  surface  of  rivets «lo 8<),730 

'«on  rivets do....  21,880 

•ncy  of  Joint,  67.2  per  cent 


\  t 
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TESTS   OF  IRON,    STBEL,    AND   OTHEB  MATERIALS.       1335 

DM  •cetionkl  uu iqiuraiiwbe*..    S.!T» 

4  HcCloDal ma do....    1.13* 

•riiigaarr*MorrlTM* io....    S.  18e 

iliMiiDf  ana.... no 1L1I28 


n>licdla>d.. 

Itigui^loiEtb. 

Banatk*. 

iL 

-LT- 

EIODg.tic,l> 

Bu. 

JS" 

Peandl, 

u.im 
is'mw 

-ioooi 

!oi)oo 

'.imo 

'.MM 

■if 

JmL 

0. 

lalllalload. 

ttctedlShon.. 

Traaileatnngth. 

l^ 

-.«Ml 

» 

.MSB 

ili 

.taa 

w 

-.■0.  (MW 

.oiw 

* 

■Aim 
ai.300 

29!  000 

siiooe 

32,000 
33,  *W 

.nat 

tared  plate  along  line  of  riveting. 

Barance,  silky,  slightly  lamellar.     Open  at  edges  ".10  ami  ".08. 

gation  of  rivet-holes,  ".50,  ".49,  ".46,  ".46,  ".45,  ".45. 

i  at  fractare  (one  section),  ".03  x  ".23=.2604  sqaare  inch. 

Taction,  50.2  per  cent. 

Maximnvi  lirm  on  joint, 

a  Erou  wetian  of  plats poandipet  sqiunlDeh..  33,420 

naetMstloaof  pUU do....  80,840 

iDnonburlnxiarrMWDfriTM* do....  <M,SM 

inriTBta L do  ...  IT.S90 

ij  of  Joint,  M,9  par  e«ot. 
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TESTS   OF   IRON,    STEBL,    AND   OTHER   MATERIALS.         1337 

Arean, 

I  sectional  area «^ aqnare  inches..  6.807 

let aeetienal area do....  8.0SN> 

tearinj;  surface  of  rivets do....  8.277 

sheanxix  area  of  rivets do 11.928 

90ted  at  a  temperatare  above  that  required  to  boil  sperm  oil,  or  probably  about  700°  Fahr.] 


Lpplied  loads. 

In  ganged  length. 

Bemarks. 

taL 

Persqoare 
inch. 

Elongation. 

Set 

ndt. 
.MO 

Poundt. 
36,380 

Jneh. 

Inck. 

Tensile  strength. 

ictared  plate  along  lino  of  riveting,  with  mediam  loud  report. 

e  fractured  surfaces  were  smootli  and  obliqae  to  the  flat  surfaces 

e  plate,  makuig  with  it  an  angle  of  47^  to  48^,  except  the  end  sec- 

,  which  had  irregular  surfaces. 

e  color  of  the  edges  of  the  joint  was  a  dark  blue-black  when  the 

ig  was  done. 

ter  fracture  the  broken  surfaces  of  the  end  sections  were  medium 

blue;  the  inner  sections  were  varied  from  dark  blue  to  dark  straw 

;  a  small  part  of  the  middle  section  remained  uncolored. 

Mgation  of  rivet-holes,  ".39,  ".38,  ".39,  ".39,  ".41,  ".46. 

^ea  at  fracture  (one  section),  l".12x".38=.4256  square  inch. 

utra^tion,  29.6  i)er  cent. 

Maximum  strets  on  joint, 

"  on  gross  section  of  plate pounds  per  square  inch..  36.000 

*  <>n  net  section  of  plate do....  65, 150 

^**^  on  bearing  surface  of  rivets do 76,504 

'X on  rivets do....  21,040 

'■^  of  joint,  82.7  percent. 
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H  Ex  ??/..-.  49  i 


Tj:eT8  OP  IRON,    STEEL,    AND  OTHEB   MATERIALS. 

^latMna  Hiitloiutl  net -uaarolncl 

m^»eti»cUoi«lani» do. 

E^l»*rtn««iir&ceorrlT6M do. 

■•"•.■heKingiren do. 


AlflMloblo.       1      IB 

EMieedlNiEtb. 

^... 

TMil 

'■•Lrr "  ^ 

gatloD 

Set. 

rmnd,.           I 
l.uot            u 
2.000 

4!00« 

0001 

ooot 

0008 

ooja 

01« 

mas 

OIOS 

o.iin 
oags 
maa 

09M 

13T0 

22 
27 

37 

lack. 

TnlUillHul. 

TeuileilnDeth.                                                 t 

«,a5a 

.OOOS 

«s    is 

S.'iS  1    IfS 

.OOM 

liiS      ISSS 

|:K    as 

>«>a       5!:S 

is    la 
i|S    IS 

|s    as 

^.5u           32,000 

"".■•iii" 



.0180 

.0480 

-Itea 

fractured  plato  along  lino  of  riveting. 
*T>pearance,  silky,  lamellar.    Open  at  edges  ".Ifi  and  ".03. 
^longation  of  rivet-holes,  ".56,  ".53,  ".53,  ".53,  ".53,  ".55. 
^l^at  fracture  (one  section),  l".03x".27=.2754  sqaare  inch, 
"contraction,  54.3  per  cent. 

Mtaimum  »lreii  oa  joint, 

jfJl)^^  "^  1!"""^'''^^'"'  "f  pl>M ■ ponDdsper  nqaarafnch 

(wV'inniDetiHCtnDorpIate do.. 

ah|Il^'M>>OB  an  bcariQK  anrrKS  of  rirtU _ do.. 

^S«iitOBrl»Bta do.. 

^<Uil(iBey  or  Joint,  S8.S  per  osnt. 


33.000 

.03.870 

'.  ii.iso 


•'    V 


*^    V 


(    '     .    > 


V 


I     , 


» 


tvj:^^  y.>3/0 


~76:o3x.^OS 


\... 


/ 


oo<5ooo 


/ 


\ 


// 


o 


(- 


.'sa  X  MS'V 


^ 


^ 


(ti 


H  Ex  s?./ 49  2 


TESTS  OF  IRON,    STEEL,    AND  OTHEB  HATEBIAL8. 


Mllood^ 

In  B»ut.d  taiKth. 

B«B*rk*. 

1,«M 

ISS 

i 

3 

3.00* 

/tidt. 

!ll]S3 

.oire 

.n;iu 

'.« 
.M 
.40 

8<(. 

Inth. 

iDlttallOKd. 

Teulle  (lr«Dtttb- 

.was 

.'•083' 

JUS 

.01» 

Is 

.0173 

W.,tKW 

.H2S 

.)1W 

sss 

trod  plate  atoii);  line  of  rivetiii);. 

jance,  silky.    Open  at  eil(;es  ".05  aud  ".12. 

ution  of  rivet- boles,  ".0:i,  ".55,  ".56,  ".5t>,  ".50,  ".59, 

it  fracture  {one  section),  l".1ljx".30=.34S0  square  iixili. 

ictioii,  47.7  per  cent. 

MatiatHm  tlrcu  on  joint. 


I  oD  lirarlDg  ■Drfaca  of  rlreu  . . 
of  joint.  82.3  p«r  ocnt. 


A 


■  > 


\ 


<     r 


.*        V 


//         ^^ 


"Ttfl^tf  >i.3a8 


rz^.  /V  x^^/3 


'^Soo 


// 
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H  Ex  Ac  49  2 


TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS.  1343 


Areas. 

Plate,  )(roM  MGlional  area aqoaro  inches. 

Plate,  net  aectional  area do... 

Plate, bearinj^  surface  of  rivets do... 

RiveU,  sh«»ariiig  area do... 

[Tested  at  temperature  of  500o  Fahr.] 


7. 215 

3.968 

3.247 

11.028 


AppUed  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  sanare 

iUGO. 

Elongation. 

• 

Set. 
Inch. 

Poundt 
321, 6U0 

PouiuU. 
44,490 

Inch. 

Tensile  strength. 

Fractured  plate  aloug  line  of  rivetiug. 

Appearance,  silky,  oblique  50°.    Open  at  edges  ".04  and  0. 

Area  at  fracture  (one  section),  l".25x".38=.475  square  inch. 

Contraction,  28.1  per  cent. 

Elongation  of  riveMioles,  ''.44,  ".39,  ".39,  ".40,  ".45,  ".48. 

Maximum  Btreea  on  joint 

^J^eonion  OD  gross  section  of  plate pounds  per  square  inch. 

luution on  net  section  of  plate do... 

^Qipi'esaioD  on  bearing  surface  of  rivets do... 

'"Jjpng  area  of  rivets do.., 

wnciency  of  joint,  76.7  per  oeoi. 


44. 400 

ei.  OCA) 

99,040 
26.0C0 


i- 


/ 


<- 


~7^./^ 


O 


\ 


~7^'k^  X /^7^ 


H  Ex  I.L.  49  2 


TE8T8   OF    lEON,    STEEL,    AND   OTHER   MATERIALS.         1345 


Mirinf  ID 


•n«a[  rlrata... 


IppIiedlo^U. 

lDB.tigrdlei.Kth. 

B«Durki. 

al. 

'•^.sr- 

FJongHiHii 

SuL 

m' 
tm 

4,009 
£.000 

S.BM 

,:;S 

|.i 

ir,'o(K» 
t'\  un<i 

17,  OlMI 

its 

iSS 

2;.>Hi 
h.oao 

28,  too 

n.<xm 

IE 

K1.W) 

30.070 

^OOOJ 
.0004 

.0005 
-«0M 

:0<BT 
.0053 

.Dooa 

.0074 

:= 

ioiRS 

'.ana 

.0170 

.oazs 
!os» 

ioBss 

SoiUiiiMl  ttln  load  t  minnt*,  thr 
■wo  ud  allt-ed  to  real  2  hann 

iss 

.oon 

IM 

.«ro 

IBS 

.0IS7 

K 

.DIM 

.    IhFD  loodo 

US 

.wn 

w 

.1217 



stared  plate  aloug  line  of  riretiug. 

pearance,  silky,  lamellar.    Upcn  at  edges  ".15  each. 

ogation  of  riTet-holes,  ".64,  ".53.  ".59,  ".63,  ".69. 

iaat  fracture  (one  aectioQ),  l".37x".29=.3683  square  iucb. 

itraction,  47.9  per  ceut. 

JfoJciMNiit  itrtM  on  Joini. 


nbewinK  satltmoriii 


.    3»,S70l 
«.I0« 


<y 


// 


7^/0  x.^S^^^ 


ty 


V 


~7M/S»  xaSOS> 


/• 


o 

~7MZo  x.<«-7^ 


i 


M 


'y 


H  Ex  A/....  49  2 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.         1347 

Area§. 

sectional  area sqnaie inches..  0.232 

ctionalarea do 3.560 

IK  Sdiface  of  riveU do 2.673 

ring  area do 0.940 


)d  loads. 

In  gauged  length. 

Bemark?. 

Per  sqaare 
inoli. 

Elongation. 

Set. 

Pounds, 

1.000 

2,000 

3.000 

4,000 

5.000 

6,000 

7.000 

8.000 

9,000 

10,000 

11.000 

12.000 

13,000 

14,000 

Inch. 

0. 
.0003 
.0006 
.0007 
.0006 
.0016 
.0037 
.0048 
.0056 
.0009 
.0096 
.0112 
.0121 
.0126 
.0136 
.0145 
.0153 
.0165 
.0181 
.0211 
.0256 
.021)5 
.0333 
.0393 
.0476 
.0586 
.0722 
.0896 
.1080 
.1330 
.15 
.17 
.22 
.26 
.30 
.38 
.45 

Inch. 
0. 

• 

IniUal  load. 

Tensile  strength. 
Load  at  time  of  fracture. 

.0004 

^ 

.0058 

15,000 
16,000 
17,000 
18.000 
19,000 
20.000 
21,000 
22.000 

.0101 

.0164 

23.000 
24,000 
25,000 
26.000 
27,000 
28,000 
29.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35.000 
36.000 
36^200 

.0404 

ired  plate  along  line  of  riveting. 

krauce,  silky,  lamellar.    Open  at  edges  '^08  each. 

ation  of  rivet-holes,  ''.61,  ''.58,  ".66,  ".55,  ".69. 

it  fracture  (one  section),  l".2Sx".28=.3584  square  inch. 

iction,  49.7  per  cent. 


Maximum  stress  on  joint. 

H'osssection  of  plate pounds  per  square  inch . .  36  200 

let  section  of  plate do 63^  370 

1  on  bearing  surface  of  riveta do 84.  420 

riveU do 22,690 

of  joint,  61.2  per  cent. 


-7-««?/  X.30S 

V      ^'         / 

^.ao-o-oo 


/ 


-7A76 
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M 
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TESTS   OP   IRON,    STEEL,    AND    OTHEE   MATERIALS.        1349 

Area»» 

PIate.f:r(Ma  sectional  area nqnare  inches..  0.633 

nat«, net Hectional  area do....  3.921 

Plate,  bearing  Hurrace  of  riveta do 2.711 

BiTeta, shearing  area do  ...  9.910 

[Tested  at  temperature  of  OOQo  Fahr.J 


Applied  loads. 

In  ganged  length. 

Total. 

280,800 

Per  sonare 
inch. 

Elongation. 

Set 

Pounda. 
42, 340 

Inch. 

Inch. 

Tensile  strength. 

Fractured  plate  along  line  of  riveting. 

Appearance,  »ilky ;  resembles  shearing  fractures.    Oblique,  50^. 
Area  at  fracture  (one  section),  1  ".52 x  ".30=. 5928  square  inch. 
Contraction,  24.3  per  cent.    Open  at  edges,  ".05  and  ".07. 
Elongation  of  rivet-holes,  ".55,  ".49,  ".49,  ".51,  ".01. 


JUaximMm  strest  en  joint. 

«nsioD  OQ  ^oss  fl<^ction  of  plate .pounds  per  square  inch . 

tension  on  Dot  nection  of  plate do 


SK-.*^.- ~-<»»on  on  bearing  surface  of  riveta do. 

ST^'^^oriTete do. 

^inoiency  of  joint,  70. 6  p«r  cent 


42,340 

71,610 

103.  MO 

28.250 


v> 


V 


^\/." 


"s   \  '  \;- .'  ,-. 


♦  •^ 


'0  X  y  >v 


/■ 


lb    *    -v 


!.. 


•   »        *  '  .     i 


V  ~x 


■\  - 


r 
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o 


i 
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H  Ex  i^/.. 49  2 


TESTS   OP   mON,    STEEL,    AND   OTHER   MATERIALS.        1351 

Areeu, 

OM  seotional  area sqoureioobea..  6.632 

t  Mctional  area do 3.921 

aring  sarf ace  of  rivets do....  2.111 

hearing;  ar«a ^....do 0.940 


>plied  loads. 

In  ganged  length. 

Remarka. 

J. 

Per  sqoare 
inch. 

Slongatioo. 

Set 

iM. 

12 
(4 

Pounds. 

1.000 

2,000 

3,000 

4,000 

5.000 

6.000 

7,000 

8.000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17.000 

18.00C 

19,000 

20.000 

21.000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29.000 

30,000 

31.000 

32,000 

33,000 

34.000 

35,000 

.36,000 

37.000 

38,000 

38,720 

Inch. 

0. 

.0002 
.0005 
.0007 
.0015 
.0030 
.0050 
.0060 
.0070 
.0082 
.0100 
.0114 
.0125 
.0135  ■ 
.0150 
.0176 
.0190 
.0205 
.0226 
.0237 
.0273 
.0297 
.0328 
.0416 
.0518 
.0666 
.0813 
.09 
.11 
.14 
.17 
.18 
.20 
.25 
.29 
.35 
.41 
.48 

Inch. 

0. 

Initial  load. 
Tensile  strength. 

16 

*8 

.0013 

!4 
i6 

...... ...... 

12 

.0066* 

H 

16 

18 

1? 

.0115 

M 

m 

M 

10 

.0183 

H 

W 

W 

» 
ff5 

.0438 

u 

• 

M 

• 

P8 

10 

K! 

»4 

i6 

(8 

■0 

»2 

(4 

6 

* 

10 

jtored  plate  along  line  of  riveting. 

•earance,  silky.    Oi^en  at  edges  ".25  and  'MO. 

igation  of  rivet-holes,  '^78,  ".12,  '^70,  '^70,  '^72. 

I  at  fracture  (one  section),  l'^42x".30=:.4260  sqaare  incli 

traction,  45.6  per  cent. 


Maximum  8tres8  on  joint, 

m  groaa  section  of  plate ponods  per  sqaare  inch . .  38,720 

»nnetsection  of  plate do 65.440 

lion  on  bearing  surCMse  of  rirets do 94,730 

onriyeta do 25,840 

cj  of  joint,  64.5  per  cent. 


0^ 


// 


// 


y^^A3x.3oe 
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H  Ex  J./..  49  2 


TESTS   OF   IRON,  STEEL,  AND   OTHEE    MATERIALS.  1353 

Are€L9» 

nxMs MctioxuU area iqnare inches..  6.965 

letMctional  area do —  4.248 

>eariDg  fturface  of  riTets do....  2.722 

shearing  area do....  9.940 

[Tested  at  a  temperatnre  of  500o  Fahr.  J 


kpplied  loads. 

In  gauged  length. 

'"       - -      -  -  ■    —                                                                     u 

Remarks. 

lua. 

Pers(mar» 
inch. 

Elongation. 

Set 

800 

PmindM. 
46,630 

Inch, 

Inch. 

Tensile  strength. 

ictnred  plate  iilon^  line  of  riveting, 
pearance,  silky,  slightly  lamellar.    Oblique  fractures,  50^. 
£^a  at  fracture  (one  section),  l".57x".37=.5809  square  inch, 
itraction,  31.4  i>er  cent.    Open  at  edges  ''.03  and  0. 
mgation  of  rivet-holes,  ".09,  ".62,  ".58,  ".56,  ".69. 

Maximum  8tres$  on  joint, 

^  on  gross  section  of  plate pounds  per  square  inch. 

I  on  net  section  of  plate ! do... 

«eion  on  bearing  surface  of  riycts do... 

icon  rivets do... 

Biney  of  Joint,  80.3  per  oent.  » 


46.630 

76.550 

119.320 

32,680 


V.      V 


,       -v  *• 


j  ; 


m 

<— 

~7^^7  x.%3o  7 

^ 

k 

^ 

\ 


/ 


# • 
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o 


to. 


5^ 
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H  Ex  AL...  49  2 


TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.        1355 

Areas, 

8  sectiooal  area '. iqaareiiicliet..  6.97i 

leetional  area do 4.246 

iiij^aiirfao«of  riveta do....  2.728 

taring  area do 9.940 


ilied  loads. 

111  gauged  length. 

Remarks. 

Per  Moare 
incn. 

Elongation. 

Set 

r. 

Pounds, 

1,000 

2,000 

3.000 

4.000 

5.000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21.000 

2*i,000 

23,000 

24,000 

25.000 

26.000 

27.000 

28.000 

29.000 

30,000 

31,000 

32,000 

33.000 

34,000 

35.000 

36,000 

37.000 

38.000 

38,000 

Inch. 

0. 
.0001 
.0002 
.0005 
.0023 
.0041 
.0062 
.0076 
.0085 
.0096 
.0111 
.0126 
.0141 
.0161 
.0176 
.0197 
.0211 
.0225 
.0241 
.0256 
.0286 
.0301 
.0327 
.0401 
.0574 
.0608 
.0850 
.1025 
.1225 
.14 
.16 
.18 
.23 
.27 
.33 
.37 
.45 
.62 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

i 

t 

.0016 

1 
1 

t 

t 

1 

.0080 

1 

1 

1 

.0144 

1 

! 

1 

.0203 

■ 

1 

tnred  plate  along  line  of  riveting. 

trance,  silky,  lamellar.     Metal  well  drawn  down.     Open  at 
M6  each. 

^tion  of  rivetboles,  ''M,  ''.78,  ".77,  .".77,  ".84. 
at  fracture  (one  section),  l".50x".29=.435  square  inch, 
paction,  48.7  i>er  cent. 


Maximum  Hresa  on  joint, 

B  gross  section  of  plate pounds  per  square  Inch..  38.000 

B  net  section  of  plate do —  63.800 

on  on  bearing  surface  of  rivets do —  09,450 

•n rivets do....  27,290 

\y  of  Joint,  67.0  per  cent. 


"^e.O*^  X.yBO^ 
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H  Ex  AL..  49  2 


TESTS    OF   IBON,    STEEL,    AND   OTHER   MATERIALS. 

AreoB. 


1357 


^j^«.  KroBS sectional  area sqnaro  iochee..  7.23 

r  Ia4«,  net  Mctional  area do 4.510 

^^Ate,  bearing  surface  of  riveU do....  2.  *10 

^▼«t«,»heariDgarea do....  9.941 

[Tested  at  temperature  of  200°  Fabr.J 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incn. 

'3. 

Elongation. 

Set. 

2S3,300 

Pounds. 
39,180 

1 

Inth. 

Inch. 

Tensile  strength. 

'     I^ractared  plate  along  line  of  riveting. 

-Appearance,  silky,  lamellar.    Open  at  edges  ''.05  and  'MO  ;  at  fifth 
section  ".15. 

^rea  at  fracture  (one  section),  l".67x".32=.5344  square  inch. 

Contraction,  40.8  per  cent. 

-Klongatiou  of  rivet-holes,  ".66,  ".65,  ".70,  ".80,  ".95. 


Maximum  streds  on  joint 

X*^^^5on  on  grosa  section  of  plate pounds  per  square  inch.. 

CovvJ^^^^oii  net  section  of  plate do — 

'^        ^OsNion  on  bearing  surfaoeof  riTots i do — 


»t> 


]i)(on  rivets do. 

^^ieocy  of  Joint,  07.5  per  cent 


39,180 

02,090 

104.500 

28,500 


TESTS    OF   IBON,  STEEL,  AND   OTHEB   UA.TEBIAL8.  1359 

•rcuanal iirw HiiiBra InehM..  T.ISO 

Uumalan* do....  «.GZS 

II  KUfiice  of  rlveU. do 2.T2Z 

ring  area do...,  R.MD 


>dlo«U. 

In  g>iii«d  le>gtl>. 

B«OMk^ 

'"S-" 

EloDintiOD 

Sot. 

'iZ 

3.000 

fS! 

a,  000 

T.OO* 
8.000 
1,000 

io,oo« 
iilooo 

l^OW 
13,000 

US 

l&OPt 

|» 

2{.'oeo 
aa.00* 

M,00* 
39,00* 

sa 

33.000 

B 

S.Z 

3«.000 

Si 

.'OMI 

.ooos 

:ooH 

!oo«o 

.OOM 
ioiM 

!oi«i 

loMlS 

.om 

.02S0 

:SI 

:? 

'.31 

:m 

'.w 

/Mk. 

laltUIkttd. 
TeniUe  ■trovUi- 

.oou 

.0118 

.iiii 

.om 

.*sm 

ired  plate  uloug  line  of  rivetiD{;. 

.raoce,  silky,  slight  latniuatioD.    Open  st  edges  ".20  and  ".10. 

it&actare  (one  seotiou),  l".61x".30=.4830  square  iocb. 

iction,  46.6  per  cent. 

*tion  of  rivet-holes,  ".95,  ".86,  ".86,  ".88,  ".92. 

ifoMtmKM  ttrett  on  joint. 
(niu  Hctlonof  plat* poiuido  p«ruDueln«h..    40.030 

utMoUoBorpiMe do....  ocom 

lonlwarlng  ■nitlwe  of  tItcU - • do 108.  IM 

ri»ot« , do....    21, SW 

of  >ll>t|  p.'t  f*r  Mot. 


// 


'Zir6'/<^ox,^3o& 
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TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS.         1361 

Areas. 

88  sectional  are» »quflpeinche»..  7.554 

> sectioDal area do....  4.837 

jiufC Burfaoe of  riveta do  ...  2.717 

tearing  area do. ...  9. 940 


plied  loads. 


9, 


Per  sooare 
incn. 


Pounds, 

1,000 

2,000 

3.000 

4,000 

5,000 

8,000 

7,000 

8,000 

9.000 

10.000 

11,000 

12,000 

ia.ooo 

14,000 
16,000 
16,000 
17.000 
18,060 
19, 000 
20,000 
21,000 
22.000 
•>:;,  000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
30,000 
31,000 
32.000 
33.000 
34,000 
35,000 
36,000 
37,000 
38,000 
38,570 


In  ganged  length. 


Elongation. 


Inch. 

0. 

0. 

.0002 
.0007 
.0026 
.0038 
.0053 
.0063 
.0072 
.0087 
.0107 
.0119 
.0140 
.0153 
.0159 
.0183 
.0193 
.0204 
.0224 
.0251 
.0278 
.0304 
.0347 
.  04.'{:i 
.0651 
.0808 
.1110 
.13 
.17 
.20 
.22 
.27 
.31 
.38 
.45 
.55 
.63 
.80 


Set. 


Inch. 
0. 


0021 


.0074 


.0121 


.0193 


.0563 


Bemarka. 


Initialload. 


Tensile  strength. 


out  plate  in  front  of  rivets.    Shearing  fractures,  in  part  granular 

section. 

gation  of  rivet-holes,  1".07,  I'MS,  T'.OS,  l'M4,  ".89. 

Maximum  stress  on  joint, 

>n  groHs  ftection  of  plate pounds  per  square  inch..    38, 570 

•nnet  Miction  of  plate do 60,450 

lion  on  bearing  surface  ol"  rivets do....  107. 610 

on  rivets do 29,410 

cy  of  joint,  67.2  per  cent. 

H.  Ex.  31 86 
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~7S.V^x,3o3 


■y^.  7/  X  *Say 
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/ 
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TESTS   OF    IBON,    STEEL,    AND    OTHEB    MATERIALS. 


1363 


...iqiuirelDehet..   7.MS 
... do....   4.MS 


IMloada. 

lDE"Vedl«»cU>. 

BUDUka. 

!"'.-r" 

El.nR.Uoa. 

B.,. 

1   Pound!. 
1,«U0 

":»» 

.ooos 

.OOKT 
.M14 
.MM 

•5 

:oo6! 

!do8» 
.oio« 

.0«5 

'.oioi 
.mo: 

.0017 

!iow 

.ISK 

■1 

c. 

Tontila  atTBDfUi. 

a,0CK) 

6,000 
fl.OOO 

.0010 

10,000 

.coa 

11!,  wo 

.oioj 

IS 

as!  WW 

M.JWO 
2&000 

w,ooo 

30.000 

1     soioiJO 

"mts"' 

[>late  out  ia  front  of  rivets.    SheariDg  fhictares,  in  part  graaalar 
fiction. 

JfdJriiuNnt  tlrtti  on  join  I. 

'i™*  Hction  or  pIMe poDDdi  per  (qiuni  inch..    t>,lW 

°'' wclloB  nf  (ilalB do 01,170 

™«ii™iii,g,urf»«ofrIvfU do...,  108^830 

JofJoliiilwipwVeiit.' 


// 


'TSf^SXiSse 


-l^Oxf^S? 


// 


O 


yz!ss  X  .6z^/ 


I 


^ 


(J 
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TESTS    OF    IRON,    STEEL,    AND    OTHER    MATERIALS.        1365 


Areas. 

wsKootion:.!  area * square  inches . .  0.086 

80ctuMiul  uri'i* *]** 3.  71.0 

iriiij:  Kuitnrc  of  rivets <|o 3.260 

u-aiiuu  area ^^ 7. 216 


ipIifMl  loadfl. 


« 

2 

8 

4 

0 

6 

2 

8 

i 

0 

« 

2 

8 

4 

0 

6 
•» 

mi 

8 
4 
0 
6 
2 
8 
4 

« 
»4 

10 
16 

•)2 
» 


Id  gauged  length. 


I.    ! ^%^u'''''  Elongation. 


inch. 


Found*. 

1,000 

ii.OOO 

3,  000 

4,000 

5. 000 

G,000 

7.000 

8.000 

9.000 

10, 000 

11,000 

12.000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24, 000 

25,000 

26.000 

27, 000 

28,000 

29.  000 

30,000 

31, 000 

32,000 

33,  000 

33, 750 


Inch. 

0. 
.0002 
.0005 
.0009 
.0013 
.0051 
.0065 
.0074 
.0081 
.0089 
.0105 
.0122 
.0131 
.0145 
.0165 
.0186 
.0210 
.  0228 
.0247 
.0275 
.0307 
.0338 
.0398 
.0510 
.0025 
.  0751 
.0887 

.io:j8 

.115 

.13 

.17 

.20 

.26 

.35 


Set 


Inch. 
0. 


Remarks. 


.0011 


.0067 


0123 


0198 


0525 


Initial  load. 


Tensile  strength. 


ctured  plate  along  line  of  riveting. 
)earance,  silky,  lamellar.    Open  at  edges  ".15  each. 
agation  of  rivet-holes,  ''.49,  ''.52,  ".18,  '^50,  ".52,  ".55. 
5a  at  fracture  (one  section),  ".78  x  ".37 =.2886  square  inch, 
itraction,  53.5  per  cent. 


Maximum  stress  on  joint. 

on  CToRs  section  of  plate poands  per  sqoare  inch..  33,750 

'  on  net  Rection  of  plate do 03,280 

wion  on  bearing  surface  of  rivets do 72,330 

?on rivets do....  32,670 

-ncy  of  joint  60. 1  per  cent. 


•v    f  V    .  .     -  V    . 


^  * 


'  \ 


yjssTox.^s^ 


7Z^  xSs7 


\ 


t 


^ 


■/ 


OOQOOO 


/ 


A 


//. 


o 


?■ 

^ 


^ 


^ 

•y 
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M  sectional  area square  inch et . 

aectional  area., do... 

riog surfaeo of  r t veto do... 

taring  area do... 


7.020 
3.744 
3.276 
7.216 


>licd  loads.             In  gauj^d  length. 

Bemarks. 

1 

^*lnX"  Elong.tlon.        Sot. 

r. 

rounds. 

1,000 

2,000 

3.000 

4,000 

^000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

26.000 

27.000 

28,000 

29.000 

30.000 

31,  000 

3'>  000 

Inch. 

0. 
.0004 
.0007 
.0009 
.0012 
.0012 
.0017 
.0022 
.0036 
.0048 
.0058 
.0067 
.0077 
.0088 
.0098 
.0109 
.0122 
.0134 
.0150 
.0168 
.0203 
.0244 
.0298 
.0382 
.0488 
.0623 
.0758 
.0908 
.1081 
.13 
.16 
.19 

.    .24 
.30 
.40 

Inch. 
0. 

Initial  load. 

• 

Scale  starts  off  plate, 
Tensile  strength. 

.0001 

.0023 

.00S5 

.0108  • 

.0398 

33.000 

34,000 
34,530 

1 

urecl  plate  along  line  of  riveting, 
arance,  silky,  lamellar.    Open  at  edges  ".12  and  'MO. 
nation  of  rivet-holes,  ''.49,  ".49,  ".46,  ".4G,  ".46,  ".47. 
at  fracture  (one  section),  ".78x".39=.3042  square  inch, 
action,  51.2  per  cent. 


M<iximum  stress  on  joint, 

gross  section  of  plate pounds  per  square  inch..  34,530 

net  section  of  plate do 64,740 

n  on  bearing  snrface  of  rivets do 74,000 

1  rivets do 33.590 

•  of  joint,  03.7  per  cent 


-7^7^  '^SS 


f- 


\ 


/& 


ft 


poo 


/ 


O 


A 


-?Uf^^  V  .^/^ 


\ 


^ 
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TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS.        1369 

Artas, 

s  sectional  area  sqaare  inches. .  7.392 

sect iuoal  area do 4. 1 58 

in^  sarf U4'.o  of  ri vet« Uo a.  2;J4 

string  an>a do 7.216 


lied  IuaMl8. 


Per  square 
inch. 


Pound*. 
1.000 
2,000 
3,000 
4,000 
5.000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
lO.OOO 
20.000 
21,000 
22,000 
2.3.000 
24.000 
25.  000 
26,000 
27,000 
•J«,  OOO 
29,000 
30.000 
31.000 
32.000 
33,000 
3(,00O 
3.5, 000 
36.000 
36,760 


In  gauged  length. 


Elongation.!        Set. 


Inch. 
0. 

.0002 
.0005 
.0007 
.0012 
.0037 
.0047 
.0054 
.0062 
.0072 
.0081 
.0006 
.0113 
.0131 
.0143 
.0170 
.0196 
.0222 
.0244 
.  0263 
.0l!77 
.0292 
.0307 
.0342 
.0448 
.0585 
.0092 
.0820 
.0935 
.1140 
.133 
.17 
.20 


27 
36 
43 


Incfi. 
0. 


.0007 


.0052 


.0102 


IniUal  load. 


.0187 


.0357 


Tensile  strength. 


ed  three  rivets^and  fractured  the  plate  along  line  of  riveting 

bree  sections. 

irance,  silky,  lamellar. 

at  fracture  (one  section),  ".93x''.39=.3627  square  inch. 

action,  47.G  per  cent. 

ation  of  rivet-holes  (".21,  ''.27,  ".31  sheared  rivets  in  these 

'.G2,  ".49,  ".43. 


Maximum  stress  on  joint 

gro.%s  section  of  plato pounds  per  square  inch..  36,760 

net  ftect  ion  of  plate _ do 65, 34o 

u  ou  bearing  surface  of  rivets do 84,010 

rivets. do 37,650 

uf  joint,  66.0  per  cent. 


X 

0» 


Nd 


'7s.^o  y.tSys^ 


-^ 


^Jf'^  y.'3»9 


\ 


t 


/ 


pooooq 


/ 


\ 


o 


/>' 


■Hi 


^ 


C» 
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TESTS   OP  IBON,    STEEL,    AND   OTHER   MATERIALS.        1371 

Areas, 

Plate,  gross  seotional  area square  inchea..  7.488 

J^I^te,  net  sectional  area do 4.212 

flatA,  bearhi;; ftarfaco of  riveta do....  3.276 

JS^i  vets,  shearuij;  artta do 7.21G 


Applied  loads. 


Toul. 


JPounds. 

7,488 

14,976 

22.464 

29.952 

37.440 

44.928 

Ci.416 

«,904 

'      «7,392 

74,880 

«2,368 

i     ^.836 

I  ,«7,344 

i  J<H832 

;i2;320 

11J.S08 
J^  272 

«].  2CH) 


Per  square 
inch. 


Poundi. 

1,000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11.000 

12.000 

13,000 

14,000 

15.000 

16,000 

17,000 

18.000 

19.000 

20.000 

21,  000 

22.000 

23,000 

24,000 

25.000 

20,000 

27,  000 

28.000 

29,000 

:m).ooo 

31,000 
32,000 
33.000 
34,000 
35.000 
35, 120 


lu  gauged  length. 


Elongation. 


Set. 


Inch. 
.0 

.0001 
.0002 
.0002 
.0002 
.0004 
.0028 
.0043 
.0049 
.0056 
.0066 
.0074 
.0086 
.0097 
.0113 
.0127 
.0138 
.0148 
.0168 
.0198 
.0238 
.0275 
.0378 
.0483 
.0584 
.0600 
.0825 
.0065 
.1140 
.  1.365 
.1? 
.21 
.24 
.28 
.37 
.39 


Inch. 
.0 


.0000 


.0049 


.0095 


0156 


0513 


Remarks 


Initial  load. 


Tensile  strength. 


^^Jictured  plate  along  Hue  of  riveting. 
/'  V7^^^^^^^^^'  sil^^y?  exceedingly  lamellar.    Open  at  edges  ^'.20  and 

^-^ongation  of  rivet-holes,  ".52,  '^52,  ".49,  ".49,  ".52,  ".53. 
^rea  at  fracture  (one  section),  ".95  x  ".41 =.3895  square  inch. 
Contraction,  44.5  per  cent. 


Maximum  stress  on  joint, 

t!J?S^  ^^  JJ™***  section  of  plate poands  per  square  inch. 

/.J^^joia  net  section  of  plat© do... 

Rh^;i**®°**"^»"ng  surface  of  rivets do.., 

TffiH  Ken  rivets...... do.., 

KOiciency  of  joint,  63.8  per  cent. 


36, 120 
6i,  440 
80,280 
36. 440 


'i    If 


P       i 


5? 


ro 


-y^.oO'^.^SS 


'yMo^^^j^ss 


% 


// 


o 


-^^jrSx.S^^ 


"S^ 
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TESTS    OF   IRON,    STEEL,    AND    OTHER    MATERIALS.        1373 


Areas, 

^late,  eross  sectional  area squaro  incbca 

rJate,  net  sectional  area. do. . . 

PJAte,  bearing  surface  of  rivets <lo  ,. 

^vets,  shearing  area do 

[Tested  at  temperature  of  30<F  Fahr.] 


7.91K 

4.  (;:.8 

IJ.  .GO 
7.'J.C 


1 

1       Applied  loads. 

In  gauged  length. 

Bemarks. 

'    Total. 

1 

Per  square 
inch. 

Elongation. 

Itich. 
■'•••-- 

Set. 

3.32,000 

Ponndg. 
41, 930 

Inch, 

Tensile  strength. 

Sheared  the  rivets. 

Elongation  of  rivefcholes,  ".13,  'M3,  ".13,  ".13,  ".13,  ".18. 


Maximum  strength  on  Joint. 

rrt  , 

enason  on  gross  section  of  plate I>ound8  p©r  square  inch. 

Com******  on  net  section  of  plate do... 

WL '^  P  J*<ia8ion  on  bearing  surface  of  rivets do... 

■Sr"^«  on  rivets do... 


£m 


*=»C5ncy  of  joint,  70.2  per  cent. 


41,U30 

71.27ff 

101, 840 

40,010 


5r 


ro 


~7MO/  X.JSO 


-74/.y^  XiSs6 


\ 


^ 


\ 


// 


o 


// 


-7MO/X,SZ^ 


^ 


TESTS    OP    IRON,    STEEL,    AND    OTHER    MATERIALS.        1375 

Areas. 

aectional  area r squaro  inches..  7.956 

actional  area do....  4.680 

If;  surface  of  rivets do. . . .  3. 276 

ring  area do....  7.216 


ed  loads. 


Per  square 
incn. 


In  gauged  length. 


Elongation. 


Pound». 

1,000 

2,000 

3,000 

4,OC0 

5, 000 

6,000 

7.  000 

8,000 

I),  000 

10,  000 

11.000 

12.000 

i:t,ooo 

14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30, 000 
31,000 
32,000 
33,000 
34.000 
35,000 
36,000 
36,800 


Inch, 

0. 

0. 
.0001 
.0003 
.0013 
.0023 
.0031 
.0036 
.0042 
.0050 
.0071 
.0086 
.0001 
.0103 
.0115 
.0136 
.0154 
.0184 
.0214 
.0258 
.0294 
.0322 
.0350 
.0396 
.0472 
.0583 
.0098 
.0825 
.0974 
.1160 
.125 
.16 
.19 
.22 
.26 
.31 
.39 


Set. 


Semarks. 


Inch, 
0. 


.0015 


.0048 


Initiid  load. 


0004 


.0204 


.0410 


Tensile  strength. 


ed  the  rivets. 

ation  of  rivetholes,  ".20,  ".19,  ".18,  ".21,  ".24,  ".25. 

Maximum  stress  fm  joint. 

1  gross  section  of  ploto I)Ounds  per  square  inch . 

1  net  section  of  plato T do.. 

OD  on  bearing  surface  of  rivets do.., 

•n  rivets do... 

-y  of  joint,  6G.9  per  cent. 


36,800 
62,5C0 
89,370 
40, 570 


,l! 


ST 


ro 


~y^ye  X  ,l3so 


Q^ 


// 


-7M.SO  yx96<9 


// 


o 


I 


I 

(ft 


TESTS   OP   IRON,    STEEL,    AND    OTHER   MATERIALS.         1377 


AreoB. 

it«,groMB6otioiit«.l  area Rqaare  inches. 

kte,  net  flectional  Area do... 

Lte,bearin2aarface  of  rivets do... 

rets, shearing  area do... 

[Tested  at  temperatnro  of  40(K>  Fahr.] 


&241 
&039 
8.202 
7.216 


Applied  load9. 


In  gauged  length. 


Total 


bounds. 
324.000 


Per  square 
inch. 


Elongation. 


Pounds. 
39,320 


Inch. 


Set. 


Itemarks. 


Inch. 


Tensile  strength. 


Sheared  the  rivets. 

Elongation  of  rivet-holes,  '^08  each. 


Maximum  8ire98  on  joint, 

naion  on  gross  section  of  plate pounds  per  square  inch. 

Kiaionon  net  section  of  plate do... 

mpression  on  bearing  surface  of  rivets do... 

f^Aringon  rivets do... 

Cflicienoj  of  Joint,  68.6  per  cent.   . 

H.  Ex.  31 87 


39.320 
64.200 

101, 180 
44.900 


5r 


Nd 


4- 


VMS/  x,3e/ 


l/^S/x.^^^ 


'/ 


O 


> 

\ 


TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.        1379 


Areas, 

rofls  MciioDol  area sqnare  inches..  8.249 

et  sectiooal  area do 6.042 

earing  surface  of  rivets do 3. 207 

shearing  area do 7.216 

lTeste<l  at  temperatare  of  G00<>  Fahr.] 


ipplied  loads. 

In  ganged  length. 

Remarks. 

al. 

Per  square 
inch. 

Elongation. 

Set. 

tdM. 

Pounds. 
36,850 

Inch. 

Inch. 

Tensile  strength. 

ared  the  rivets. 

Dgation  of  rivet-boles,  'M2  each. 

Maximum  atreae  on  joint, 

on  gross  section  of  plate pounds  per  square  inch. 

on  net  section  of  plate do... 

aion  on  bearing  surface  of  liTets do... 

;  on  rivets .^  .^.  ....«^ do... 

■oy  of  Joints  64.3  per  cent. 


36.850 
60.280 
94,700 
42,130 


X 


ro 


<- 


'^JxJsS 


// 


'y^.'ke  x.t3S8 


f/ 


o 


I 


^ 


TESTS  OFIBON,    STEEL,    AND  OTHER  MATERIALS. 

Plate.  KTOt*  Hctlonal  mm iiiaarelaQ 

l'l>M.b«HlDg  ganiic«af  rlvalfl d 

RiTFf,  abwiiigBrfa. d 


AppUodlud*. 

J>g.nE.dl<>>igtli. 

ToUil. 

'•;.T" 

ElongWIon. 

8«L 

-■!  IKHI 

Is 

IB.UOU 
2P,«(>0 

■±im(i 

::j,6n( 
;-■(,  min 

■.■9.0M 

aj.ouo 

31,000 

■J2,oao 

/ocA. 
0. 
.0001 

.*Doa 
.ooot 

.000* 
.0010 
.0010 
.OOM 

loOM 
.OOTJ 
.OOK 

.00*1 

.0107 

;«i3«. 

!«i«o 

.0180 

ioso* 

'.Me? 

.wn 

illST 
.20 

,11 

/not. 
D. 

iDttiallowL 
TCDIile  lti«DE(b. 

.oooa 

|g 

7*,  use 

ss 

112,  K» 
UK.  fOt 

ill 

.MM 

.0101 

.'«i4i'* 

S??l 

ffi'S 

.«3t8 

sss 

^t!! 

.IMS 

Tractured  plate  along  llDe  of  rivotiag. 

Appearance,  silky,  lamellar. 

Elongation  of  rivet-holes,  ".43,  "AH,  "Al,  ".4t,  ",41,  ".4ii. 

Area  at  fracture  (one  section),  ".83x"-40=.3it20  Hqiiui-it  inch. 

ContractioD,  46.7  per  cent. 

iVaxintHni  ttreei  on  Joint. 

TmBioLoii  j!n>uimitlon  or  plale poiiDds  perKiunru  in»l],.    !■;. 080 

TMilonoDBBtMCllonotpUte '. ^1,... rl..  ...     Si.r.il 

^inpiTMioD  OB  Iwarlnj  surface  of  plus ilo....    81,  i;j» 

HBckjEty  of  Joint,  fii'3  percent.' 


(  ^J 


i.     ^ 


5r 


ro 


// 


~y*s.3o  x^sse 


~?3!'30X)S^0 


O 


// 


-73.3^  X.SAO 


^ 


TESTS   OF   lEON,    STEEL,    AND    OTHER   MATERIALS.    •   1383 

Areas. 

ofts  nectiDDal  area square  inches..  7.440 

t  sectional  ar«a do 3.720 

>ariD£  surface  of  rivets do....  3.7'JO 

iheari  n  g  area do 0. 42 J 


iplied  loads. 


. .     ■  Per  square 
*'•    ;       iuch. 


40 
80 
20 
60 
00 
40 
80 
20 
60 
00 
40 
80 
20 
CO 
00 
40 
80 
20 
RO 
00 
40 

m 

JO 
GO 
00 
40 
80 
20 

<;o 

00 
40 
80 
00 


Poundt. 
1.000 
2,000 
3.000 
4.000 
5.01U) 
6,000 
7,000 
8,000 
9.000 
10,000 
11.000 

12.  000 

13,  000 
14,000 
15,000 
10,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23.000 
24.000 
23,000 
26,000 
27,000 
28,  000 
29,000 
30, 000 
31,000 
32,000 
32,060 


In  gauged  leugtli. 


Elongation.         Set. 


Inclu 
0. 

-  .0001 
—.0001 
.0002 
.0003 
.0013 
.0030 
.0048 
.0057 
.0069 
.0090 
.0095 
.0103 
.0121 
.0134 
.0148 
.0158 
.0173 
.0182 
.0200 
.0227 
.0285 
.0365 
.0438 
.0520 
.0640 
.  0760 
.0905 
.1117 
.14 
.19 
.27 
.32 


Inch. 
0. 


Itemarks. 


loitial  load. 


— .oooe 


.005S 


.0105 


.0155 


.0445 


Tensile  strength. 


<;turecl  plate  along  line  of  riveting. 
)earance,  silky,  very  lamellar.     Open  at  edges  ''.03  each, 
ngation  of  rivet-holes,  ".43,  ''.43,  ".43,  ".43,  ".43,  ".4G. 
ja  at  fracture  (one  section),  ".84 x ".41 =.3444  square  inch, 
itraction,  44.4  per  cent. 

Maximum  stress  on  joint. 


on  gross  section  of  plate poands  per  square  inch..  32,0(;0 

>  on  uut  section  of  plate do 64,  HO 

salon  on  hearing  surface  of  riveta do 64.110 

gon  rivets do 25, 3nu 

Dncy  of  joint,  58,3  per  cent. 
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TESTS    OF   IRON,    STEEL,    AND    OTHER   MATERIALS.        1385 

Areas. 

ntNM  sectional  area >. , eqaare  iochea..  7.931 

let  sectional  are» do 4.199 

leariug  surface  of  rivets ,.. do 3.732 

ghearing  area ..  do 9.425 


Applied  loads. 

In  sanged  length. 

>tal. 

Per  sonare 
inch. 

Elongation. 

Set. 

Remarks. 

• 

\inds. 

.931 

,803 

Pounds, 
1.000 
2,000 
3.000 
4,(00 
5,  OoO 
6.000 
7.000 
8.i)00 
9.000 
10,000 

n,(uo 

12,000 

13,  U(»0 

14.  000 
15,000 
Iff  INM) 

Inch. 

0. 

.0001 
.0006 
.0008 
.0013 
.0015 
.0060 
.0070 
.0078 
.0086 
.OJOO 
.0108 
.0117 
.0127 
.0127 
.0141 
.0151 
.0163 
.0177 
.0191 
.0209 
.0232 
.0270 
.0348 
.0461 
.  O-^OO 
.0710 
.0900 
.1140 
.13 
.17 
.19 
.23 
.31 
.36 

Inch. 
0. 

Initial  load. 

,793 

,724 
*.656 

.0005 

,586 

•,517 
.448 

,379 
131U 
.211 

.0007 

173 

.0108 
.0108 

^il             17. 000 

7^^                Ifi  IMHI 

»St» 

lU.OiK) 
'JO.  oco 
21,  000 
22.000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29.000 
30,000 
31.000 
32,000 
3a.  000 
34.000 
34,120 

•-SI 

.0157 

<H1 

A3 

75 
DC 

.0393 

1*7 

s« 

a« 

3o 

BX 

Dt2 

2^3 

S^ 

oo 

Tensile  strength. 

otured  plate  along  line  of  riveting. 
Pearance,  silky,  lamellar.    Open  at  edges  ".13  and  ".10. 
Ogation  of  rivet-holes,  ".48,  ".50,  ".50,  ".52,  ".52,  ".52. 
^a  at  fracture  (one  section),  ".92  x  ".40=. 3680  square  inch, 
^traction,  47.4  per  cent. 

Maximum  strea  on  joint. 

^  on  j^ross  section  of  plata pounds  per  square  inch. 

^^  on  net  section  of  plate do... 

f^^on  on  bearing  surface  of  TiTets do... 

yKonrirets do... 

aency  of  joint,  60.0  per  cent. 


84.120 
64,440 
72, 510 
28,710 
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TESTS   OF  IRON,  STEEL,  AND   OTHER  MATERIALS. 


AppU«l  l«d.. 

In  nanacd  leneth. 

Total, 

'•IS- 

ElaagMioD.1        Set. 

1 

T^ 

V.DO« 
B.OOO 

«;owi 

-!oooi 

-.  OOIW 
.OAOU 

+.0O0* 
.MM 

.00(0 
.DOM 
.0001! 
.«0«8 

!0OK! 
.0100 

'.mi 

!d7oo 
.0901 

Inch. 

InlllAlload. 
Tentile  strSDictli. 

si.et« 

47,2CI» 
SS.lflO 

7a,pou    1       iu,oo« 

.OOM 

.om 

ia,M    i       i^'ooo 

]J7,«M   1      :o.ooa 

l«5,*BI>     1         1!I,0«0 

\^\f_ 

IM.I40     [         23.000 

»;,oaD   !      a.oco 
Wi.em   ;      at.oot 
m.ito        ,27.0M 

.OIM 

.24 

fictared  plate  along  line  of  rivf^tiiig. 

tpearance,  silky,  lamellar.    Open  at  edges  ".05  eacb. 

tngation  of  rivet-holes,  ".53,  ".52.  ".HO,  ".50,  ",48,  ".47. 

aa  at  fracture  (oue  section ),  ".«3  x  ".40=.3720  square  iucb. 

itractioD,  46.4  per  cent. 


Haximun  tireti  o 


. .  .panada  per  >qn*re  in 


Ion  nn  buarlui  ■nifiwoor  ri 
ijof  Joiiit.'«i.'s'pi)r'cViit."' 


ro 


'7MSOy,!j7'9 


\ 


/ 


D00i30a 

~A3.  x^O  - 


/ 
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TESTS   OF   IRON,    STEEL,   AND  OTHEB  MATERIALS. 


iHCtioiul  arsk (qDwe  Ipcha* 


U«dlo>ul>.             Id 

eiogedlMigih. 

B«BWCk>. 

"•'L-r"  H-- 

tMlon 

s«t. 

.      Pmndt.          I 

OOOO 

0002 
KM* 

too? 

MM! 
WJ8 
Dili 

0248 

039» 
OUO 

0«K 
10M 
123S 

B 

20 

IB 

)7 

IntK 
0. 

Initial  load. 
TeuileilnDStb. 

I;  Si 

.0001 

10.  ON 

.00« 

is.noo 

.fll« 

fcZ 

.•IM 

IS,  00(1 

.t333 

S5 

ircd  plate  along  line  of  rivetiDg. 
irance,  ailky,  lamellar.     Open  at  edgen  ".03  and  ".12, 
ation  of  rivet-liolea,  ".60,  ".6.%  ".51,  ",51,  ".54,  ".58. 
it  fracture  (oue  section),  1",07  x  ".40=,4280  sqnare  incb, 
action,  44.0  per  cent. 


«j<rf«( 


...panndi  psroqiuroliwh.. 
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TESTS   OF    IRON,    STEEL,    AND    OTHER    MATERIALS.         1391 
Kaectiooil  area •qnusiioLei..    a.  US 


.pll«d  l<»d^ 

In  K>ai«l  IcDith. 

Rmauk.. 

'.  "a-" 

EloneKtioD 

SeL 

i..     i-o.,»4t. 

Inth. 

-ioooi 

-loMI 
-.0001 

ioo+s 

.»1» 

.am 
.ima 

'.KM 

/IK*. 

iDittol  la>d. 

Teneilo  ilreogtb. 

15          5,000 

-.0093 

■0              10,  OM 

.0038 

»              12,MK) 

iS              15,00* 

.Wit 

n         -J",  I'j" 

.0120 

5      :-;;:■  ';■"; 

.KM 

stared  plate  along  liue  or  rivetiup;. 

iearance,  nilky.    Open  at  edges  ".20  and  ".13. 

igation  of  rivet -IioIcb.  ".55,  ".54,  ".53,  ".53,  ".53,  ".53. 

I  at  fracture  (one  section),  l".()5x".39=.4095  square  inch. 

[ractioD,  4C.3  per  ccnl. 

Maximutn  ttre»a  oh  joint. 

ilononl»ariug«Qrfi«Borrivi)U!^^*.*.'!!"l.,!."I"!'!!^!''I""!!.".'!J.'."!""!<lo!Jl.' 
on  rivals do.... 

iflf  ar  Joint,  32.8  per  cent. 
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TESTS   OP   IRON,    STEEL,    AND    OTHER    MATERIALS.  1393 

Areas. 

,8 sectional  area aqnare  inches..  8.002 

sectional  area. do 5.002 

infCHurfaco  of  rivets do 3,000 

sarins  area do —  9.425 


»lied  loads. 


I'er  snnare 
inch. 


Pound*. 

1.0(H) 

2,  000 

3.000 

4,000 

5,  000 

0,000 

7.000 

8.000 

9.000 

10,000 

11,000 

12,  000 

13,000 

14,000 

15, 000 

10,000 

17.  000 

18.<»00 

l»,  000 

•JO,  000 

21.000 

22.000 

23.000 

24.  000 

25,000 

'iiO.OOO 

27, « 00 

28,000 

29,  000 

30,  000 
31,000 

32,  000 

33.  000 
34.000 
35,000 
30,000 
37.000 
37,720 


In  gauged  length. 


EIonpitioH. 


Inch. 
0. 

-.0003 
-.0004 
-.  0002 
.0000 
.0004 
.  0021 
.0044 
.  0057 
.0005 
.0075 
.0080 
.0OU7 

.oro5 

.0117 

.0130 

.0150 

.0105 

.0177 

.0187 

.0^15 

.  0231 

.0285 

.030!l 

.0455 

.0617 

.0731 

.0890 

.1043 

.1235 

.10 

.18 

.22 

.24 

.28 

.32 

.30 

.51 


Sot. 


Inch. 
0. 


Remarks. 


—.0004 


0000 


0102 


0157 


Initial  load. 


Tensile  strength. 


:ared  plate  along  Hue  of  riveting. 

jaranee,  silky,  slightly  lamellar.    Open  at  edges  ".15  and  ''.20. 
jatiou  of  rivel-lioles,'".G2,  ".58,  ".58,  ".58,  ".Gl,  ".65. 
at  fracture  (one  section),  I".16x".39=.4524  square  inch, 
raction,  46.0  per  cent. 


Maximum  stress  on  joint 

1  gross  secttonof  plate  ponnds  per  square  inch. 

I  Dit  section  of  plat© a"' 

on  on  bearing  siirfaco  of  rivets a" 

»n  rivet* do... 

y  of  joint,  05.8  per  cent. 

I.  Ex.  31 89 


37. 720 
05,310 
89,200 
38,400 
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TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS.  1395 

Areas. 

Plate,  gross  sectional  area square  inches..  8.664 

Plate,  iiel  sectional  area do S.Oie 

Plato.  bearinfC  surface  of  rivets do 3.648 

Kivets,  shearing  area do 9.425 


Applied  loads. 


Total. 


Pounds. 

8.664 

17.  328 

25,992 

34.656 

43,  320 

51,984 

60,648 

69.  112 

77,  976 

86.640 

93,304 

103,968 

112,632 

121,  296 

129.060 

138,624 

147,288 

155,  952 

164.  616 

173,  280 

181,  944 

100,608 

199,272 

207.  936 

210,606 

225, 26 « 

233,928 

242.  592 

251, 256 

259. 920 

268.  581 

277.  248 

285, 912 

294,576 

303, 240 

311,904 

320.568 

325.  300 


Per  souare 
incn. 


Poundi. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,  000 

25.000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

33.000 

34,000 

35.000 

36.000 

37,000 

37,540 


IB  ganged  length. 


Elongation. 


Inch. 

0. 

.0004 
.0008 
.0010 
.0014 
.0020 
.0040 
.0054 
.0071 
.0084 
.0094 
.0108 
.0121 
.0134 
.0150 
.0170 
.0182 
.0195 
.0204 
.0223 
.  0245 
.0260 
.0298 
.0410 
.0501 
.0640 
.0783 
.0940 
.1100 
.  1320 
.17 
.19 
.23 
.27 
.31 
.37 
.43 
.54 


Set 


Inch. 
0. 


Remarks. 


.0004 


.0062 


.0111 


.0169 


0412 


1200 


Initial  load. 


Tensile  strength/ 


Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges  ".10  and  ".25. 

Elongation  of  rivet-holes,  ".5G,  ".58,  "My  ".60,  ".05,  ".71. 

Area  at  fracture  (one  section)  l".lGx  ".41 =.4756  square  inch. 

Contraction,  43.1  per  cent. 

3£aximum  stress  on  joint. 

Teni»ion  on  gross  section  of  plate pounds  per  square  inch . .  87, 540 

Tension  on  net  section  of  plate : do 64, 8«'i0 

Compression  on  hearing«nrface  of  rivets do —  89, 170 

Shearing  on  rivets do....  34, 510 

Efficiency  of  joint,  65.5  per  cent. 
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TESTS   OF  IRON,    STEEL,    AND  OTHER  UATEBIALfi.        1397 


KTOU  UOtlOUal  (TM 

r  BOTboe  ot  lireU. 


■eared  three  rivets  and  tore  plate  across  three  aectiona. 

[ipearance,  sitky. 

rea  at  fractare  (one  section),  1".29  x  ".39=.B031  eqaare  inch. 

)UtractioD,  45.6  per  ceui. 

loDgation  cf  rivet-boles  (".34,  ".37,  ".40,  sbeared  rivets  in  these 

s),  ".78,  ".71,  ".69. 


MaximuiHiIre**  iMj»i»t. 


;n)H  HCtioD  or  plats 

let  McUanof  ptaXe 

L  anbeulng  lurtWe  of  riTela  .. 


.,  |ioauiIipra*qiiin  Iseh.. 


.    az,IN 
.    93,250 


z 

V 

5r 

.<:^ 

^^^ 
1  ^ 

• 

...49 

ro 

^ 

^        zze.^z^x^yz^ 

_, 

^^ 


o 


x^ 


// 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.         131)9 


Areas. 

riat«,  groftH  sectional  area sqaaro  inched. 

Plato,  net  sectional  area do... 

Plate,  beariDti;  anrfaco  of  rivets do... 

Rivet«,  sbearmgarea do... 


9.282 
6.574 
3.  7U8 
9.425 


Applied  loads. 


Pound*. 

9,282 

18,564 

27,846 

37, 128 

46,410 

05,  692 

64,974 

74,256 

83,538 

92, 820 

102. 102 

111,384 

120,  666 

129.  948 

139. 230 

148.512 

157,  794 

167, 076 

176,358 

185,  640 

194,  922 

204,  204 

213,486 

222.  768 

232, 050 

241,332 

250,  614 

259,  896 

269. 178 

278,  460 

287.  742 

297, 024 

306, 306 

315,588 

324,870 

334, 152 

343, 434 


Per  son  are 
incn. 


Poundi. 

1.000 

2,000 

3.000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,  000 

12.000 

13,  000 

14,000 

15, 000 

16,  000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,  006 

23.000 

24, 000 

25,  000 

26,000 

27,  000 

28,000 

29.  000 

30.000 

31,  000 

32,000 

33.  000 

34,  000 
35,000 
36,000 
37,000 


In  ganged 

[  engtk. 

« 

Elongation. 

Set. 

Inch. 
0. 

Remar 

Inch. 

0. 

.0002 
.0003 
.0005 
.0010 
.0024 
.0056 
.0078 
.0089 
.0100 
.0120 
.0133 
.0144 
.0154 
.0164 
.0179 
.0193 
.0212 
.0230 
.  0245 
.0-277 
.0314 
.0412 
.0513 
.0612 
.0770 
.0895    . 
.1058 
.1280 

.16, 

.19 

.22 

.20 

.30 

.36 

.42 

.52 

Initial  load. 

.0090 

. 

.0136 

.0197 

.0529 

........... 

. 

Tensile  strength. 

Sheared  three  rivets  and  fractured  three  sectious  of  plate. 
Appearance,  silky. 

Area  at  fracture  (one  section),  l".i2x".30=.4392  s(juaro  inch. 
Contraction,  52.€  per  cent. 

Elongation  of  rivet-holes  (".44,  ".35,  ".30;  sheared  rivets  in  these 
boles),  ".78,  ".75. 

McLximum  sircM  on  joint. 

T«>n»tou  on  gross  section  of  plate pounds  per  square  inch..  37,000 

Tension  on  net  section  of  plate do 61.610 

(Compression  on  bearing  surface  of  rivets do 92,6*20 

Shearing  on  rivets do 36,440 

Efficiency  of  Joint,  66.1  per  cent. 
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Applied  IM-U       1      I 

ii>uii«d  itoath. 

Remuk>. 

ToUL 

S.IKI* 

ih. 

UDSO 

0LX5 

0K& 
0160 

0300 
0322 

0300 

001 S 
lOSO 
I2X 

3t 
■-■• 

.. 

Found: 

,.*. 

iDitiltl  loul. 

.0004 

.0101 

;;;;;°E 

Is 

.0J3T 

.ocso 

■31 -i 

"«     K8 

an  KM 
jv   wo 

30.  IX't 
31,00.1 
32.  WO 

as 

3r.,un« 

Shenreil  tlie  rivets. 

Elongation  of  rivet-boloa,  ".:[;,  "M,  ",2fi,  ".25,  ",L>4. 


ncy  of  Joint.  U.OpecMnL 


ipch..    55. J8 


5r 


N3 


^ 


// 
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~7M.^y  XiSS3 
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TESTS  OP  IRON,    STEEL,    AND   OTHER  MATERIALS.       1403 


Piute.  enM  •MtionBl  »rea. . , 
Plate,  nul  Kctjooaliiru  .... 
I'Ule,  benhnic  Borfaco  of  fit 
Uireln,  xhouiDg  un 


ApplMloKU. 

IB  I«grf  length. 

Toul. 

;,  DM 

ss 

7l,4»iS 

7».flS(l 

11 

■IS 

it3.JTa 

1S1.335 
183,  II» 

315,  «SS 

as 

an!  (DO 

ZOOO 
3,000 

fl,<IIMl 

i 

17. 000 

sa 
"■a 

IS 

5!:S 

33,WH1 
SB.fllKl 

ElangatioD.        Set- 

-ioooa 

-:o.«i 

-.oaoi 

"1 

.<■(«« 

iiii 

,013T 

:!S 

;s 

.am 

.0880 

.0800 

:iiw 

1 

Inch. 

iDlUllldtd. 

TtiMlle  slrcDGth. 

-.0001 

.«»> 

.OOM 

.OMB 

.0B2S 

Sheared  the  rivets. 

EloDgAtion  of  rivet-boles,  ".23,  ' 


S^aximum  ttrui on  Jo'ihI. 


CooiprflAf^D  on  belring  b 
EfflcinDDyDrjeuit.'MiG 


rbceor  liTets... 
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TESTS    OF    IRON,    STEEL,    AND    OTHER   MATERIALS.        1405 

Areas. 

Plate,  KToss  sectional  area square  incbes..  7.950 

Plate,  net  sectional  area do —  3.738 

Plate,  bearing  surface  of  rivets do —  4.212 

Rivets,  shearing  area ^ do 11.928 


Applied  loads. 


Total. 


Poundg. 
247.200 


Per  square 
incb. 


Pound*. 
31,090 


In  ganged  length. 


Elongation. 


Inch. 
.32 


Set. 


Inch. 


Remarks. 


Tensile  strength. 


Fractured  plate  along  line  of  riveting. 

Ax>pearance,  silky,  lamellar. 

Area  at  fracture  (one  section),  ".Six ".39 =.3169  square  inch. 

Conti*action,  49.3  per  cent. 

Elongation  of  rivet-boles,  ".45  each. 


Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  31,090 

Tension  on  net  section  of  plate do 66,130 

Compression  on  bearing  surface  of  rivets do 53,090 

Shearing  on  rivets do....  20,720 

Efficiency  of  Joint,  56.5  per  cent. 
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TESTS    OF    IRON,    STEEL,    AND    OTHER    MATERIALS.         1407 

Areas. 

• 

[*latc.  (TOHs  HDCtional  area sqnare  inches..    7.949 

Plate,  net  sectioual  area du 3.744 

Plate,  bearinj^  Hurface  of  rivets do 4.205 

Itiveta.  abearing  area. do 11.928 


Applied  loads. 


Total     '  '*®r  «<ltt*re 
^"**^-  inch. 


In  gaofied  length. 


Elongation.         Set 


Beraarks. 


Pounds . 

7,949 

15.898 

23.847 

.31,796 

39, 745 

47.694 

55,043 

6:{,  592 

71.541 

79,490 

87,  439 

95.388 

103,  337 

111,286 

1 19,  235 

127, 184 

217,200 


Poundt. 

1.000 

2,OO0 

3,000 

4,000 

5.000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

31,090 


Ijieh. 

0. 
.0002 
.0004 
.0006 
.0010 
.0032 
.0045 
.0055 
.0062 
.0080 
.0095 
.0099 
.0110 
.0120 
.0130 
.0151 


Inch. 
0. 


.0007 


.0064 


Initial  load. 


.0108 


Tensile  strength. 


Fractured  plate  along  line  of  rivetin/i.    Open  at  edges  ".03  each. 
Elongation  of  rivet  holes,  ''.42,  ''.42,  ".43,  ".44,  ".44,  ".44. 


^  Maximum  stress  on  joint. 

Tension  on  grosa section  of  plate ponnds  per  square  inch..  81,090 

Tension  on  net  section  of  plate do....  66,020 

Compression  on  bearing  surface  of  rivets do 88,780 

Shearing  on  rivets • do 20,720 

Efficiency  of  joint,  56.5  per  cent. 
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TESTS  OF   lEON,    STEEL,    AND   OTHER  SEATEEIALS.        1469 


...aqiuretiiohea..    S,2W 

do...    t.m 

do....    *.m 

do..,.  n.»at 


pptM  l™lt 

II 

E-UEcd  leoElh. 

-.„ 

si. 

-a- 

Pound,. 

I.OUU 

alow 
21'.  ow 

Is 

Stonnal*™ 

ilKA. 

»»" 

i 
1 

OCA. 

OMl 
0003 

OOM 
OOOR 
WIS 
MM 
OOH 
HMD 
MBI 
0095 

i 

*3H 

OWQ 
1110 
1(00 

VI 

20 

Initial  loud. 

TsDtilo  atreiiclb. 

• 

4S 

.0003 

m 

.otwi 

.ii 

.0100 

11 

■".■oiH" 

1R 

LIB 

.oin 

ctured  plate  aloug  line  of  rivetJDg. 

>earjn(!e,  silky,  slightly  lauiellivr.     Open  at  edges  ".03  each. 

a  at  fracture  (one  sectioo),  ".95  x  "-41 =.3805  square  inch. 

traction,  43.5  per  cent. 

ogation  of  rivet-holes,  ".48,  ".48,  ".48,  ".48,  ".53,  ".53. 

Maximum  alrsH*  on  joint. 


■ion  on  bearing  anrfiM  of  rli«(s do ile,illl 


Nd 


// 


//' 


a 


\ 


t 


/ 


// 


oooooo 


-y^s.cTo 
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TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS.         1411 

AreoH, 

roM  sectional  area square  inches..    8.181 

Dt  sectional  area do 4.090 

taring  surface  of  rivets do 4.091 

ihcariDgarea do 11.928 


pplied  loads. 


al 


\di. 

81 

162 

43 

24 

105 

186 

!67 

[48 

r:o 

(10 
»91 
.72 
153 
i34 
ri5 
»6 

•58 

CO 
iOl 
(82 
[H3 
(44 
>25 

ro6 

»87 
)<58 

m 

HI 

ro2 

)73 
)00 


Per  sqaare 
incn. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5.000 

6.000 

7,000 

8,000 

O.OOO 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18.000 

19.000 

20.000 

21,000 

32,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30.000 

31,000 

32,000 

33,000 

33,240 


In  ganged  length. 


Elongation. 


Inch. 

0. 
.0001 
.0003 
.0005 
.0009 
.0015 
.0039 
.0051 
.0003 
.0084 
.0097 
.  0105 
.0113 
.0123 
.0133 
.0153 
.0169 
.0184 
.0193 
.0203 
.0230 
.0270 
.0350 
.0442 
.0535 
.0670 
.0700 
.0960 
.1135 
.1378 
.17 
.21 
.28 
.34 


Set. 


Inch. 
0. 


.0005 


0075 


0112 


0165 


0471 


1275 


Remarks. 


Initial  load. 


Tensile  strength. 


ictured  plate  aloug  line  of  riveting. 

I>earaDce,  silky,  slightly  lamellar.    Open  at  edges  ".15  and  ".05. 

►ngation  of  rivet-holes,  ".50,  ".48,  ".48,  ".48,  ".48,  ".49. 

3a  of  fracture  (one  section),  ".93x".38=.3534  square  inch. 

itraction,  48.1  per  cent. 

Maximum  stress  on  Joint. 

ion  gross  section  of  plate poonds  per  square  inch..  33,240 

I  on  net  section  of  plate do 66,250 

ssion  on  bearing  surface  of  rivets du 66,240 

g  on  rivets , do 22,720 

3ncy  of  joint,  58.0  per  cent. 
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TESTS   OP   IBOK,    STEEL,    AND   OTHEE    MATEBIALS. 


FU1«,  KioH  geotloDftl  ore* ....'.•qnitreinohDii.. 

nu«.  net  aKtiotuI  area dd  — 

PUte,baulne>iiifua or  rivet* do.... 

BlTeta,  ■hMilDK  kna do.... 


AppUedl-d^ 

InExwadloBsUi. 

Total. 

^LX" 

B1ai>j{>U«i. 

Set. 

FoiHub. 

8,-m5 
it..«;d 

ti.un 

TK.'OIS 

as!  (US 
m'.-,co 

|i 

2M.110 
335.  SJS 

is 

388,  ZM 

Poimd.. 

lis 

18,'lHIO 

tu.ooo 

JM.00O 
25,  *» 

33,000 
34,  OM 

JiuA. 

."OOOB 
'.MU 

'     loom 

.0185 

lorn 
.Daw 

.OUT 
.0578 

:i«oo 

'.33 
.« 

ImA. 

TflDrilo  atrougtb. 

.091 J 

.Mwe 

.om 

.0101 

.OtST 

Fractured  plate  along  liue  of  riveting. 

Appearance,  Bilky,  slight  lamination.    Open  at  edges  ".16  and  ".07. 

Elongation  of  rivet-holes,  ".55,  ".55,  ".52,  ".62,  ".62,  ".64. 

Area  at  fracture  (one  tiection),  r'.06x".39=.4095  sqoare  inch. 

Contraction,  46.5  per  cent. 

Maxivuim  ttrti*  an  joint. 

Tenslou  so  etoh  Mctloa  of  plate poauda par  aaoan Inch . .  3l,2IX 

Teulon  on  net  KCtlon  of  plate do....  05.110 

CompTCHlOD  on  bairiog  ancfhea  sf  rireu do —  71.330 

ShearinK  on  rlTeta do....  21,  OM 

EfHoleno7  of  Joint,  60.8  per  cant. 
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TESTS  OF  IBOH,    STEEL,    AND  OTHER  MATERIALS.       1415 


Pltte,  i^roae  Mctiniul  b 
PIU«,nctHxitlaDilikn 
PIbU,  bearlDR  nrhce 
RIt«U,  iheaHnK  area. 


.    8.m« 

.  1.111 


Applied  iMid..       j      In  i[.Dji«d  l«>Kth. 

Rtmu-ka. 

Total. 

".sr- 

Ulonipilloii. 

s^ 

P««ui#. 

■■A.^to 
ttiso 

obIsio 

Fimnd,. 

i 

?s 

8.000 

/ 

^. 

0003 

0003 

oooe 

0017 
0025 

0035 

00m 

0L13 

ma 

0224 

0355 
DISS 

06S2 
0TB5 

H8S 
24 

/»*. 

InitWlowL 
Tondle  itrciiKth.  . 

.0003 

.0013 

1041280   i      i^oeo 
]i2.»;o   1      lu.Doo 
>si.uo         u.ooo 

130,350     1         15.000 

I3S.M0   :      10.000 

.oou 

156,420    1        18.000    i 
103,110     1         10,000     1 

jii:S  :  |;S 

208  560             Z»,000 
217  "SO             25,000 

MO         %oi>a   ! 

.0134 

.0300 

11               loiooo   ! 

33:000     ! 

.1009 

Fractured  plate  aloog  Hue  of  rivetiag. 

Appearauc«,  silky,  aligbtly  lamellar.    Open  nt  ctlges  ".15  and  ".05. 

Elongation  of  rivet-holes,  ".05,  ",00,  ".50.  ".513,  "iiO,  ".50. 

Area  at  fracture  (on©  section),  l",0«x".38=.4028  square  inch. 

Contraction,  47.0  per  cent. 


Maxmum  ttrn*  on  joint. 


...pouiMla  pciiqnare  In 


Klllcleni;;  of  Joint.  IIO.T  p«i  cuit. 


s 

5r 
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TESTS   OP    IRON,    STEEL,    AND    OTHER   MATERIALS.        1417 


Areas. 

tsa  sectional  area v square  inches. 

.  sectional  area do... 

iring  surface  of  rivets do... 

learin;;  area do... 


9.285 

5.107 

4.178 

11,928 


>pliod  loads. 

In  ganged  length. 

* 

Bemarks. 

1. 

Per  square 
inch. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.0QQ 

17,000 

18.000 

19.000 

20,000 

21,000 

22.  000 

23,000 

'24,  00(1 

25.  000 

26,000 

27.  000 

28.000 

29.0t0 

30.  UOO 

31,000 

32,000 

33,000 

34.000 

34,980 

1 

Elongation. 

Set. 

Inch. 
0. 

.0000 
.0002 
.0004 
.0008 
.0030 
.0040 
.0054 
.0082 
.0090 
.0100 
.0110 
.0116 
.0126 
.0137 
.0146 
.0161 
.  0173 
.0189 
.  0.'02 
.  0233 
.  0263 
.  0295 
.0345 
.0468 
.0663 
.0783 
.0038 
.11-23 
.  1373 
.17 
.20 
.24 
.29 
.41 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

»5 

10 

!5 
10 

.0005 

K> 

«) 

{5 

>0 

L5 

.0085 

io 

l.> 

)0 

• 

•5 

(0 

.0119 

15 

;o 

5 

.0169 

0 

0 

5 

0 

.0414 

5 

0 

ft 

0 

5 

0 

s 

0 

f) 

tared  plate  aloug:  line  of  rivetinpf. 

earaiice,  silky.     Open  at  edges  ".25  and  ".10. 

gation  of  rivet-holes,  ''.GS,  ".62,  ".50,  ".53,  ".53,  ".54. 

h  at  fracture  (one  section),  l".20x".4l=.4920  square  inch. 

Taction,  42.1  per  cent. 


Maximum  stress  an  joint. 

in  gross  section  of  plate *. pounds  per  square  inch..  31.080 

tn  net  section  of  plate — do 63,  600 

ion  on  bearing  surface  of  rivets do 77.740 

on  rivets do 27.  2:iO 

cy  of  Joint,  62.5  per  cent. 
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TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS.        1419 

Areas, 

• 

oa«  sectional  area squaro  iDches..    0.240 

it  sectional  area : <lo 5.082 

arinff  surface  of  rivets do 4. 158 

bearing  area.. ^ .' do 11.9'-'8 


)pIio(l  loads. 

In  gauged  length. 

Remarks. 

J. 

Per  sanare 
incn. 

Elongation. 

Set. 

10 

Pounds. 
1,000 
2.000 

-     3.000 
4,000 
5.000 
6,000 
7,000 
8.000 
9.000 
10,000 
11,000 

12.  000 

13,  000 
14,000 
15,000 
16.000 
17.000 

Inch. 

0. 

.0001 
.0002 
.0003 
.WW 
.0031 
.0051 
.0076 
.0086 
.0100 
.0113 
.  0123 
.01.13 
.0145 
.0161 
.0176 
.0190 
.0207 
.0*228 
.0250 
.0292 
.0338 
.0400 
.0490 
.0620 
.0753 

Inch. 
0. 

Initial  load. 

• 
• 
• 

Tensile  strengtb. 

'0 

10 

H) 
10 

.0006 

M) 

*0 

to 

N) 
10 

.0088 

N> 

»0 

M) 

10 

10 

10 

. 0131t 
■-••••••/*-• 

10    !        18,000 

« 

iO             19,000 

10            20, 000 
0    i        21. 000 

.0199 

N) 

22,000 
23,000 
•24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
33.000 
34,000 
34,770 

M> 
K) 
0 

.'6537* 

10 

0 

.1095 

.14 

.16 

.19 

.23 

.28 

.32 

.40 

4) 

10 

0 

4) 

D 

0 

« 

1, 

t  • 

i. 


itured  plate  along  line  of  riveting. 

>earance,  silky,  slightly  lamellar.    Open  at  edges  ".12  and  ".20. 

igation  of  rivet-holes,  ".03,  ".57,  ".57,  ".57,  ".57,  ".02. 

%  at  fracture  (one  section),  l".17x".38=.4440  square  inch. 

traction,  47.5  per  cent. 


M<iximum  stress  on  joint, 

jn  gross  section  of  plate poondsper  square  inch..  .14,770 

)n  net  section  of  plate do....  03,220 

lion  on  bearing  surface  of  rivets do 77,270 

on  rivets do 26,930 

107  of  Joint,  62.1  per  cent. 
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TESTS   OF   IHON,    STEEL,    AND   OTHEE   MATERIALS.  1421 


.q-«.<-Ob«..     ^M 

^ 

Applied  lomi,. 

Id  EiDged  Iragth. 

r™„... 

oUI. 

^"i^T" 

Elonjialluaj        Set 

1,13a' 

Found,. 

1,000 

4^000 
5.000 

7,  wo 
8,000 

loiooo 

11,000 

i 

5,000 
0,000 

7,000 
g,00* 
9,000 

10,000 

11, 00* 
12.000 

If  000 

IsioOD 

I7!ooo 
18,000 
18,000 
-,•0,000 
21.000 

■--iooo 

AOU* 

as 
ass 

M,0OO 

'.a.  000 

30,000 

SI,  000 

UIOOO 
M,00O 

35!  000 
30,000 
M,JSO 

'.WXM 
.0008 

'.wa 

!0055 

.ooes 

!0OBO 

!oiM 
iolM 

'.VIM 

.mm 

:oiio 
:oj2o 
:oi5o 
:ow3 

.    '.iru^ 
,o2eo 

>M7 

;06M 
'.11-5 

iis 

'.3Q 
.M 

'.ss 

Inch. 

loItloIIOMl. 

TeDtilestrvKjCCh. 

,i» 

.0004 

''I'l 



\3I0 

,ooss 

i,Mi 

.om 

,780 

.fOM 

ns 

.OHT 

actaretl  plate  along  line  of  riveting. 

>pearaacd,  silky,  lamellar.    Open  at  edges  ".05  and  ".15. 

DDgation  of  rivet-holes,  ".60,  ".fi4,  ".61,  ".61,  ".67. 

■ea  at  fracture  (one  section),  l".'iSx".'iO=A{i92  sqnare  inch. 

□traction,  47.1  per  cent. 


ifpUte.. 


»  joint. 


^  -^ 


V 


\\ 


'-,\  V  i^  \N  \' 


1  .         *v 


4        4  »   •( 

* 


"  V. 


> 


■4     •* 
\ 


\ 


'-^SWS'N'  "<'    V 


I        I 


to 

IS9 


y^.^o  X.3S/ 


-^m'^^x.^SS 


o 

'7M<fO  K  .609 
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TESTS   OF    IRON,  STEEL,  AND    OTHER   MATERIALS.  1423 


Area)*. 

as  iM>ctioD«I  area square  inches. 

sectional  area do... 

riufi  sorface ol'  rivets do... 

earing  area do... 

[Joint  warped;  micrometer  on  the  convex  side.] 


7.978 
4.562 
3.426 
9.940 


)lied  loads. 


In  gauge<l  length. 


f. 


Paundt. 

1,000 

2,000 

3.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

2:».ooo 

24,000 
25,000 
26.000 
27.000 
28.000 
29.000 
30,000 
31.000 
32.000 
33,  000 
34.000 
35,000 
36,000 
37,  (K)0 
37.100 


Elongation. 

Set. 

Ituh. 
0. 
—.0002 

Inch. 

0. 

—.0004 

-f.OOOl 
.0029 
.0037 

.0035 

.0043 

.0051 

.0069 

.0097 
0116 

.0112 

.0127 

.0136 

0142 

.  0162 
.0196 

.0165 

.0206 

.0220 

.0242 

.0261 
.0297 

.0247 

.0332 

.0398 

.0498 

.0605 
.  0720 

.0557 

.0872 

.  1040 

.  1230 

.1440 
.19 

.1345 

.22 

.26 
.30 

.36 

.42 

.53 

.60 

Remarks. 


Initial  load. 


Tensile  strength. 


:ure(l  plate  along  line  of  riveting. 

uarance,  silky.   .Open  at  edges  ''.15  and  ".12. 

[Ration  of  rivet-holes,  ".72,  ''M,  ".62,  ".63,  ".63. 

at  fracture  (one  section),  l".30x".40=.5200  sqaare  inch. 

faction,  43.0  per  cent. 

■ 

Maximum  stress  on  joint, 

1  gross  section  of  plate pounds  per  square  Inch. 

1  net  section  of  plate do... 

on  on  bearing  surface  of  rivets do... 

m  rivets do... 

;y  of  joint,  64.7  per  cent. 


37,100 
65,020 
86,400 
29.780 
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TESTS  OF  IBON,    8TBEL,    AND  OTHEB  HATEBIAL8. 

FUt«,  grOMMcUoDil  tnm ■ ■ Iqiunla 

FUta,  iict*««(l(nialan> ■ 

Plmti,  bMrtngBurfKeofriTaM 

MtbU.  »h«iiiig  tMtti , 


1125 


Applied  loid.. 

I.gMV«lIa.(tb. 

Bmuk*. 

ToUL 

'-iST" 

Elang.ti™. 

s«t. 

FMndt. 

S.M2 

filVo 

50,1-1 

li 
ii 
Hi 

ill 

Suoife 

i| 
ii 
ss 

3B2.«70 

mndf. 

1,000 
4,<KlO 

ia 

7,WI0 

iS 

ni,mio 

lis 
BS 
li:S 
US 

19,  ow 
M,000 
21,000 
WOM 
23,000 
21,0«0 

-a,  WW 
an!  Ml) 
ailoM 

IE 

aoiouo 

M,1M 

a. 
.woo 

ioooi 
.am 

'.OOM 

.'mm 

1i 

.0U3 
.03W 

■E 

iioia 

:i7 

.m 
.u 

.18 
.3S 
.3S 

.10 

;« 

JmA. 

iDltUlIe^ 
TatUflitrangth. 

.om 

'"'.'owi" 

.oiit 

.DUO 

.«3H 

Fractared  plate  along  line  of  riveting. 

Appearance,  silky. 

Area  at  fractnre  (one  section),  1".30  x  ".40=.5560  sgoare  incb. 

Contraction,  43.8  per  cent. 

Toiulonon  ktoh  HCtion  of  pUle ...pmudipwHiUTe  took..  18,1M 

TeulonDD  net  Miction  of  pUt« 4e....  M,«N 

Compnulon  on  bearing  sniCice  of  tItcU do-—  (8,110 

SbraiisK on riToU dO....  IIIMO 

BSolenof  of  Joint,  W.S  pet  oont. 

H.  Es.  31 90 
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CO 
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TEST8  OF  IRON,    STEEL,    AND  OTHER   UATERTALR 

Anat. 
gnwa  Kctloiudar** tqiun  Inet 


Iwuliie  inrf 
,*hMttDgkr 


AppUrf  hMi.           In 

mBIBdlUlgth. 

Rmiiirk* 

...,. 

^"i^Sb*"  «i™ 

IlllOD. 

SM. 

unit. 

roimdi.          J 

1 

\a 

1  .000 

i:a 

m 

^mS 

25,000 

vtImo 

Is 

31,000 

W,W» 
35.000 

ss 
as 

000! 
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ppearaace,  Bilky,  lamellar.    Open  at  edges  ".10  and  ".35. 

longation  of  rivetholea,  ".72,  ".70,  ".70,  ".74,  ".82. 

rea  at  fracture  (ODe  section),  l".38x".37=.5106  square  inch. 

)Dtraction,  48.4  per  cent. 
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Fractured  plate  along  line  of  riveting. 

Appearance,  silky.     Open  at  middle  ".'20. 

Elongation  of  rivet-holes,  ".86,  ".91,  ".96, 1".01,  1".01. 

Area  at  fractnre  (one  section),  l."48  x  ".38=.5624  square  inch. 

Contraction,  47.3  per  cent. 

Maximum  itre$t  on  joint. 
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Fractared  plate  along  line  of  rivetiDg. 

Appearance,  silky    Open  at  middle  ".12. 

Elongation  of  rivet-holes,  ".78,  ".78,  ".78,  ".84,  ".86. 

Area  at  ftactare  (one  section),  l".60x".38=.570O  square  inch. 

Contraction,  46.5  per  cent. 
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Sheared  three  rivets  and  ft^ctnred  the  plate  aorosa  two  sections,  and 
then  tore  out  to  edge  of  lap. 

Area  at  fracture  (one  section),  1".61  x  ".39=.6279  square  inch. 

CoDtractioD,  43.6  per  cent 

ElODgatioDof  rivel^-holes  (end  ".55,  ".64,  iniddle".70;  sheared  rivets 
in  these  holes),  ".95,  ".90. 

Maximum  ttrttt  <m  jotn., 

T«iitloii  on  emu  HcUon  of  p1>l« poimdi  p«i  mnara  iooh..    18,480 

TtuiononDitKotloBof  pUM do....    ai.E70 

CompreMiononbuwiiiKRirfHoor  rlTBl* do 102.00 

SbsKing  00  rlveW do....    8S.770 

MIoloiiiiy  of  Joiot,  ie.7  pra'  ont. 


\ 


''  '% 


'V       V 


.  A 


«     \ 


V 


*     » 


\ 


Co 


K9 


.^*^  y . 


^^^/Jc^So 


\ 


* 


/ 


\3  /cjt^i4C^^t^ 

K>0-00-OI 


T<^.Oc? 


\ 


ff 


o 


Ti^^'^S.A'.fecT 


r 


c?) 


^ 


(N 


1? 


TESTS  OP  IBON,    STEEL,    AND    OTHEB  HATEBIALS.       1435 


...•qgtrolDcbw.-    t.m 


S!.'"2 


AppUtdlwdL 

Ingrnqprflmcti- 

Remwlu. 

T.t»l. 

■■•r»r" 

EloDBMion. 

Bet. 

IB.  AM 

ass 

SS,41S 

74.7*0 

.111 

]3^:^ 

'is 

u.ooo 

ta 

6.  0011 

(i.m« 

V.MO 

lo.omi 
isiiooo 

13,000 

miooo 

l^OOU 
l»,OO0 

.0002 

;oe23 

.003* 

.OOGS 
.00TB 
-OOKI 

'.am 
'.am 

s 

'.02K 

.lan 

.DUG 
.OTM 

ijf 

'.X 
.23 

ios 

IiuA. 

InltUllokd. 

Tenaile  ■ttcngth. 

.0008 

.0111 

.01» 

ros.aw        si,  600 

214,  V35           ^,000 
^«2S           -A  000 

iS   IE 
SSi  is 

SJSS     ss 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges  ''30  and  ".13. 

Elongation  of  rivet-holes,  ".94,  ".90,  ".89,  ".95,  T'.OS. 

Area  at  fracture  (one  sectioD),  l".65x".40=.6600  square  inch. 

Contraction, 43.1  per  cent. 
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Sheared  tlie  rivets. 

Bivet  at  edge  A  sheared  first,  followed  by  the  others  in  snccession. 

A  B 

Elongation  of  rivet-boles,  ".49,  ".51,  ".56,  ".63. 
Maxinum  itreM  on  jHnt. 
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AreaB, 

• 

sectional  area aqnare  inches..  8.847 

actional  area do....  4.431 

Iff  surface  of  rirets do....  4.416 

tnngarea do....  9.426 
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ired  plate  alon^  lino  of  riveting. 

irance,  silky,  slifrhtly  lamellar.    Open  at  edges  '^03  and  '^08. 

ation  of  rivet-holes,  ''.53  each. 

At  fracture  (one  section),  ".78x'^44=.3432  square  inch. 

Etctiou,  53.4  per  cent. 


Maximum  Btress  an  joint 

gross  section  of  plate ^. pounds  per  square  inch . 

net  section  of  plate do... 

n  on  bearing  surface  of  rivets do... 

trivets do... 

'  of  Joint,  54.2  per  cent. 

[.  Ex.  31 91 
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■earaiice,  silby.    Open  at  edges  ".05  and  ".20, 
igation  of  rivet  holes,  ".GI,  ".54,  ".64,  ".66,  ".59,  ".62. 
i  at  fracture  (one  section],  ".75x".46=.345  sqaare  inoli. 
traction,  54.4  per  cent. 
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Fractured  plate  along  line  of  rlTeting. 
Appearance,  silky.    Open  at  edges  ".10  eacb. 
Elongation  of  rivet-holea,  ".56,  ",56,  ".56,  ".54,  ".56,  ".58. 
Area  at  fractnre  (one  section),  ".91x".45=.4095  sqnare  incb. 
Contraction,  60.9  per  cent. 

JUoximum  droM  on  joint. 

FeiuloBDn  g7o«  iieDtion  of  plate ...poniidi  pet  iqiun  Inch..  31. MO 

reiuionon  aMHOthmof  plmts do M.MO 

^omproMton  on boulng  tarlkot of  rlTgta do 73,200 

Jbeartng on  rlTBta do....  Si,azo 

Knolenoj  or  Joint,  03.3  prr  coat. 
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Fractured  plale  across  foar  sections. 

Sheared  two  rivets. 

Appearance,  silky,  except  wliere  the  plate  tore  ont  to  edge  of  lap, 
whicU  was  granalar  near  tlie  edges. 

Blongatiou  of  rivet-holes  (".26,  ".36;  sheared  rivets  in  ttiese  holes), 
".62,  ".69,  ".60,  ".55. 

Area  at  fracture  (one  sectian),  ".89x".46=,4094  square  inch. 

CoutractioD,  53.2  per  cent. 

Maxintum  tfreu  on  Joint. 

Tension  on  cn>»  tecMon  or  plate poiudi  par  (quart  laoh..  M. '00 

Tenalonannac  ••clion  of  plals do tT.StO 
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SSalenO]-  of  joint,  M-S  per  oeot. 
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.04W 

ared  the  rivets. 

ogation  of  rivet-holes,  ".28  each. 


UaximuM  tire**  o 


oa  KTo**  BficUOD  of  plate . . . 


0117  of  Joint.  !«.3  par  ca 
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Arca$. 

t«.  groM  sectional  area square  ioohes . .  10.829 

te,  net  sectional  ana do 5.745 

te,  bearing  sarface  of  rivets do....    4.584 

ets,  shearing  area do....    9.425 

[Steel  rivets.] 


Applied  loada 

In  ganged  length. 

Remarks. 

Total 

Persqnare 
incn. 

Elongation. 

Set 

1 

Poundt, 
379,900 

Poundt. 
30,780 

Inch, 
.37 

Inch, 

Tensile  strength. 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky. 

Area  at  fracture  (one  section),  l'^01x".47=.4747  square  inch. 

Oontraction,  50.3  per  cent. 

Elongation  of  rivet-holes,  '^46,  ".48,  ''.53,  "M,  "M,  "A6. 

Maximum  iire8$  on  joint, 

sion  on  gross  section  of  plate pounds  per  square  inch. .  86,780 

•ion  on  net  section  of  plate do —  08,180 

pression  on  bearing  sorfisoe  of  rivets do —  82,870 

ring  on  rivets do....  40,810 

toiency  of  Joint,  62.3  iter  cent. 
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..(qnirelnebe*..  lUtU 


.liod  lOBdt. 

In  giugal  length. 

Bamiiki. 

^"toX" 

ElonelUeii 

Sat 

■■ 

|5 
jii 

is;  (WO 

ia 
as: 
as 

IE 
IS 
si 

. 

*oiwa 

.0006 

.0008 

.oooa 

.0011 

'.OOM 
.MM 

looii 

.0068 
.0018 

.DIU 
.Oltl 

.Din 

'.KM 
.MM 

:SS 

.0«1 

.0980 

lift 

laeli. 

Uitklh^ 

TanaUe  stnDEth. 

.0008 

.00(0 

.0097 

-.r 

.<BM 

.0081 



'Ured  plate  along  line  of  riveting. 

arance,  silky,  lamellar.    Open  at  edges  ".15  and  ".20. 

at  ftactare  (one section),  I".l4x".49=,5586  square  incb. 

'action,  15.1  per  cent. 

cation  of  rivet-holes,  ".66,  ".56,  ".5S,  ".62,  ".08,  ".76. 


ifajEtiHNM  itrM$  on  joint. 


..pOBodiMrnnan  Indli..  SB,110 
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MOtLoiutluM niuvetnebM..  10.181 

Jtionml  UM do <.0T8 

EanrfuMof  riveti ..do 1.410 


idload*. 

In««ig<>dI«i,gUi. 

Bemmrb. 

'-■X" 

KlongUloD. 

^u 

IS 

R.om 
10.000 

jia 

\'iZ 

is 

M.004 

£« 

.0001 

.OOM 

.ooos 
.ooos 

;004T 

.owr 
:oon 
!oou 

.0103 

;oisT 

.DIW 

'.OlOT 
-OIM 

.0135 
-OJgT 

loss) 

.OTsa 

■r 

:!! 

.H 

.11 

0. 

Initialloid. 

TemltxtnDsUi. 

.own 

.oon 

.tiso 

.osu 

Ml  the  rivets. 

ition  of  rivet-holes,  ".14  each. 


Maxiwum  itreu  tm  joiitt. 


b  par  ■qoRTS  Ineb. .  H,  000 


of  Joint,  ST.  0  per  neat. 
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uMcUnodara* aqnue  iDchei . .    0.333 


Vppli<KllO*d>. 

Ine^uKOdlwiKth. 

1 

RomuU. 

-;ar* 

Eluu^il-iuu 

SeL 

illljl. 
■j:a 

,;= 

ll.UOU 

isc 

IS.  MOO 
31, OW 

7ikA. 

!do«i 

.0030 

;S 

.0720 

:iv 

J«k. 

Inlitol  ImU. 
TeDHllD  gtrcDUIb. 

.001* 

^ 

.OOK 

Jf 

.OIM 

M» 

.na 

82S 

.OMl 

ictured  plate  along  ijno  of  rivetiuj;. 

pearaoce,  silky,  vory  lamellar.     Open  at  edges  ".15  itml  "J 
iDgation  of  rivet-liole«,  ".40,  ".48,  ".48,  ".50,  ",5'i,  "AS. 
!in  aC  fracture  (one  seetiou),  ".81  x  ".4S=.38$S  tiqnare  iiieli. 
itractioD,  46.3  per  cent. 
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Areas, 

M  sectional  area ■qaareincheB..    9.696 

8eotionaJ area do....    4.530 

riojg;  Aurface  of  riveta do 5.076 

eanngarea do....  1L928 


[>lied  loads. 

In  ganged  length. 

Remarks. 

• 

Per  aaiiare 
incli. 

Elongation. 

Set. 

i. 

Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22.000 

23.000 

24,000 

25,000 

26,000 

27.000 

28,000 

29.000 

30,000 

31,000 

32,000 

Inch. 

0. 

.0005 
.0005 
.0007 
.0010 
.0013 
.0018 
.0027 
.0058 
.0067 
.0075 
.0080 
.0090 
.0102 
.0115 
.0134 
.0149 
.0176 
.0197 
.0226 
.0276 
.0321 
.0376 
.0468 
.0559 
.0690 
.0843 
.1080 
.14 
.17 
.21 
.29 

IneK 
0. 

Initial  load. 
Tensile  strength. 

.6004 

.0051 

f 

) 

.0087 

**  '.0183 

.0475 

J 

tureil  plate  along  line  of  rivetinjj. 

earance,  silky.    Open  at  edges  'M5  and  ".05. 

gation  of  rivet-holes,  ".50,  ".50,  ".48,  ".48,  ".45,  ".41. 

i  at  fracture  (one  section),  ".84 x  ".51 =.4282  square  inch. 

Faction,  43.0  per  cent. 


Maximum  stress  on  joint. 

n  gross  section  of  plate pounds  per  square  inch..  32,00n 

n  net  section  of  plate do 67,940 

ion  on  bearing  surface  of  rivets do 65,340 

on  rivets do 25,740 

cy  of  Joint,  54.2  per  cent. 
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P1*lo.  KToaa  Mcti<Hutl  trca 

puts,  nvt  »(!tlan*l  ana 

Fl■tl^  beariDciarhceafrlTeta... 


...tqnsraincliH..    0  IBl 
..„. rto  ...    *«M 


Fl■tl^  beariDciarhceafrlTeti 
BlTFiU.  sbMUiDg  mn» 


ApplMI.^       1      Id 

EMS-llenfth. 

RMurb. 

TdUL 

"■"■X""  Bl"" 

laUon. 

Sat. 

i 

8,om> 

9,*00 

Is 

15.00* 

laioou 

it,Mc 
ai,ooo 

m 

IE 
Is 

34.00t 

34,7IQ 

0000 

•001 
0003 

ooo« 

OOtft 
•051 

oow 

0O3S 
00*7 
0058 
OOCT 

OOM 

0097 

0133 

0133 

OMO 

osu 
o»a 

OMl 

«TM 
14 

30 

/~*. 

Initial  IohL 
Tenails  Unnstb. 

«n,7M 

.am 

IMlllll 

.ons 

v<»,n* 

.0OT8 

.•13t 

IS 

.MM 

3fSl 

308,  4«1 

Fracttiretl  plate  along  tine  of  riTetiug. 

Appearance,  silky,  lamellar,  Beam  across  one  section.     Open  at  edges 
",05  anil  0". 

Area  at  fracture  (one  section),  ".03 x ".48=.4464  square  incli. 

Contraction,  46.0  per  cent. 

Elongation  of  rivetholes,  ".49,  ".49,  ".49,  ".48,  ".50,  ".60. 

ifiuimwH  »tren  oh  joint. 

Tcoiilaii  DD  emia  hmUdii  of  piste poosdi  mi  unwa  laob..  34.270 

TBiialoiioiiiielMctlanarplMs do....  U.UC 

CampreiuilaD  ob  beitriiiEiilrliKCDiIiTeU do U.MO 

SbK.inKDBiLniM do....  IS,N« 

XfflolBDOT  ■>[  H>>Dt,  S&o  per  oaot. 
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Plat*.  RFMa  iHlJoDil  arM ■qoareloelu*..  10.  in 

Plalo.  DBt  aaiilioiuil  nrw do t.OU 

PlBU^bBUlogMirhoeot  itTeU do...  KM 

Bli*t*,itwaTTDB  (lU do...  11. Mi 


AppU^M.. 

bS.IU^I>DgtlL 

Raiuuki. 

Total. 

»i 

■l,4M 

II 

u:.5De 

11 

2!  000 
3.0M 

iS 

0.(K* 

.!;S 

lL'i«i» 

1*>(H» 

ia 

IM.OOO 
2),  000 

mIom 

18.000 

2»,eoo 

31.000 

SIS 

EIodbmUoo. 

Sot. 

rnck. 

a. 

.0001 
.000s 

.OOH 

.onw 

.0012 

;ooCT 

.0040 

S 

.OBIB 
loMS 

■i 

iuio 
■11 

0. 

IidtlUl<»a. 
ToD^lB  ilrfDEth- 

-.otn 

.IMS 

.0100 

.OlM 

.0M5 

Friactared  plate  aloDg  liue  of  riveting. 
Appearance,  silky,  lamellar.    Open  at  edges  ".15. 
Elongation  of  rivet-holes,  ".53,  ".48,  ".47,  ".47,  ".40,  ".53. 
Area  at  fracture  (one  section),  ".05x".5'i=.4940  sqnaro  inch. 
Contraction,  41.7  per  cent. 
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pllodla.d>. 

loCBOgcdlxiBtli. 

BMmtrU. 

'xsr 
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SeL 
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''4M 
iilm 
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■J7,  1100 
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InitUlOiA 
THurtle  .trtngtb. 

.«00i 

.OOGl 

.0087 

.OlM 

.047S 

tared  i>late  aloug  line  of  rivutintf. 

earasce,  silky.    Open  at  edges  ".15  and  ".05. 

gallon  of  rivet-holes,  ".50,  ".50,  ".48,  ".48,  ".45,  ".41. 

t  at  fracture  (otie  sectiou),  ".84 x  ".51 =.4283  square  lucli. 

raction,  43.0  per  cent. 

JfozimuiH  ilren  oh  join/. 
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Ana*. 


Al>phnl  luMll. 

I.„.BdlmsO,. 

Remarka. 

Tulal. 

■■■•a— 

1,000 

JS 

*.0<)l> 
D,DOO 

1= 

13,0011 

is.noo 

ftS 

IJ.OOW 
JJ).CiO.. 

?1.V«I 

^■i.000 

Is 

,n,K» 

■J.,000 
:!l,000 

ss 
Is 

W,MU 

.0000 

.OMI 
.0003 

.ouos 
!ooa 

.WTO 
.0007 

!012S 

'.0220 

.ma 
.om 

:S 

.ONO 
.OTW 
-0071 

^«»J., 

Initial  load. 
Teiulle  attenglli. 

«B,7flS 

.0MB 

M.aio 

.out 

.0078 

.flIU 

^IV't 

.0.3. 

'^^ 

ictiiretl  pliilc  iilnng  line  of  livetiiiij. 

warancc,  silky,  lamellar,  seam  acroes  one  section.    Open  at  edges 

ntl  0". 

i  at  fractoro  (one  sectioo),  ".93x"-48=.4464  sqaaro  incb. 

^faction,  46.0  per  ceiit. 

gation  of  rivet-holes,  ".49,  ".49,  ".49,  ".48,  ".50,  ".60. 


Maxivmm  »t 

KTMB  Metlon  of  plat* 

Bel  Bcction  of  plnM 

aoa  bsiKliij[iDrbii«afrlTata 

ortc^t,'iaoper'oBBi.' """' 


I*  en  joint. 
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Areas. 

iM  Hectionalarea sqnaro  iocheH..  II.  175 

!i  sect ional  area do 6.  HG 

u-iuic Burrace  uf  riTeta ^ do....  5.029 

learingarea do 11.9J8. 


>plio(l  loads. 


.1. 


d9 

15 
tO 
!5 

to 

•5 
M) 
•5 
N) 
';-> 
tO 
'5 
)0 
•5 
K) 
» 
10 
5 
•0 
5 
•0 
5 
•0 
5 
0 
5 
0 
5 
0 
5 
0 
5 
O 
5 
0 
5 
O 
5 
0 
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Per  sqaore 
inch. 


pounds. 
l.UOO 
-',«00 

:i,ooo 

4.U00 

5,000 

0.000 

7.000 

8,  (KM) 

0,  000 

10,  000 

^1.000 

12,000 

i:i.ooo 

14,000 
15.000 
16,000 
17,000 
18.000 
HI,  000 
20.000 
Jl,  000 
L%  000 
2:j,  000 
..'4.  000 
1'5,  000 
26,000 
•J",  OOO 
28,000 
29.000 
30,000 
31,000 
3?.  000 
33.000 
34,000 
35,000 
36,000 

:'.  7,  uo<> 

38,  000 
38, 470 


In  gauged  loDgtli. 


Elongation. 


Inch. 

0. 

.0001 
.0002 
.0003 
.0008 
.0010 

.  oorj 

.0036 

.0051 

.0065 

.0074 

.0078 

.0090 

.0106 

.0121 

.01:8 

.0152 

.0104- 

.0179 

.0192 

.0219 

.0245 

.0299 

.0133 

.  OTtlO 

.0068 

.0785 

.00«2 

.1065 

.14 

.16 

.18 

.  -^ 

.26 

.2H 

.35 

.:{8 

.47 
.51 


Sot. 


Inch. 
0. 


0005 


0054 


0099 


0155 


0480 


Remarks. 


Initial  loarl. 


Tensile  Btrength. 


•liiivd  pliitc  aloii;;^  line  of  riveting. 

earuiice,  silk^',  slightly  lamelhir;  10  per  ceut.  of  one  fractured 

I  granular,  and  traces  of  griuiulaj  metal  in  one  other  »e(*tioii. 

it  edges  ".25  and  ".15. 

igation  of  rivet-holes,  ".GO,  ".Gl,  ".57,  ".57,  ".GO,  ".6G. 

I  at  fracture  (one  section),  l".2*Jx".5l=.G223  s(iuare  inch. 

traction,  30,2  per  cent. 


Maximum  atrcsH  on  joint. 

>n  gross  section  of  plate pounds  i>cr  square  i  uch . .  38, 470 

»n  net  section  of  plate - d«» —  60, 94« 

Mon  on  bearing  surface  of  rivets Uo  ...  85,480 

on  rivets , do  ..  30,040 

icy  of  Joint,  63.6  per  cent 
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AreM, 

fts  aectiooAl  aroA ■qaareincheB..    9.696 

Beotional area do....    4.530 

rio^  Burface  of  riveU do 5.076 

oaring  area do....  11.928 


plied  loads. 

In  ganged  length. 

Remarks. 

• 

Per  flonare 
inch. 

Elongation. 

Set 

\9. 

3    ■ 

Poundi. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

10,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29.000 

30,000 

31,000 

32,000 

Inch, 

0. 

.0005 
.0005 
.0007 
.0010 
.0013 
.0018 
.0027 
.0058 
.0067 
.0075 
.0080 
.0090 
.0102 
.0115 
.0134 
.0149 
.0175 
.0197 
.0226 
.0276 
.0321 
.0376 
.0468 
.0559 
.0690 
.0843 
.1080 
.14 
.17 
.21 
.29 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

^ 

1 

D 
B 

.0004 

3 

R 

4 

0 

.0051 

S 

ft 

4 

0 
B 

.0087 

2 

R 

i 

0 

B 

.0183 

2 

8 

4 

0 
B 

.0475 

B 

8 

4 

1) 

B 

2 

lured  plate  along  line  of  rivetinjj. 

earance,  silky.    Open  at  edges  ".15  and  ".05. 

gallon  of  rivet-holes,  ".50,  ".50,  ".48,  ".48,  ".45,  ".41. 

k  at  fracture  (one  section),  ".84 x  ".51 =.4282  square  inch. 

Taction,  43.0  per  cent 


M<uc\mum  stress  on  joint. 

n  gross  section  of  plate pounds  per  square  inch..  32.00n 

n  net  section  of  plate do 67,049 

ion  on  bearing  surface  of  riTots do 65,340 

i>n  rivets do 25.740 

cy  of  joint,  54.2  per  cent. 
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Areat. 


rglDchn..    B  Kl 


■arbceDrrifeta... 


AppIMl«dk 

iDEUECdiBDEtll. 

Bwurkik 

ToUL 

'■'^.T" 

Klongatiod. 

Sol. 

I'aund,. 

ai 

40.755 

ss 

If 

129,  Mil 

ill 

180,' 4W» 

aiftlra 

a*  729 

ii 

■.sa.aM 

318,  tl2 

3*1,  flW 

FoufuU. 

i 
,s 

IS 
lis 

SI).  (WO 
S2.fWll 

15 

'.\\.V» 

:vt,»o 
:it.«M 

31.  ZT* 

.00*3 

s 

;E 

.POTS 
.0085 

.oow 

.'0IJ3 

:bi7« 

.ozat 

.02*3 

:a 

.OSIO 

.««» 

-orgo 

.OOTl 
.1149 

'.■a 

iDilinl  iMd. 
TeniUettnagtb. 

.«o«e 

.ow 

.0078 

.«1M 

.043* 

Fractured  plate  along  line  orriTeting. 

Appearance,  silky,  lamellar,  seam  across  one  section.     Upen  at  edges 
'.05  an<l  0". 
Area  at  fracture  (one  section],  ".93x".48=.4464  aqaare  incb. 
Contraction,  46.0  per  cent. 
Elongation  of  rivet-holes,  ".49,  ".49,  ".49,  ".48,  ".50,  ".50. 

Jlfanniifiii  itrou  M  joint. 

r^DftioD  oa  ^rosniwc tion  of  plal«... -._.^ -,..-...,...,...pouif1spArHiureincb__  34,270 

renikmannetMctiDiiofplBte do....  M,43C 

^HnpnuloD  DD  bauing  nirfMxafiiTela ...do N,(MO 

lb«nlii«  on  rivets do....  Za;e» 

EaclBDDj  ot  JolDl,  Sdo  par  MDt. 
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pplMlixd*. 

IngnpaU^KOi. 

BmhIu. 

i1. 

■^a-"- 

mouGUion. 

,^ 

e,  lU 

It, DO* 

it!o«n 

li'l  IMO 
17.  UOO 

I 'I  l«0 

Siiooo 

VftW« 

US 

7«A. 
iooos 

'.mio* 

-OOH 

ioise 

!0M» 
.OTW 

!:I0 

hiek. 

InlUidlcwd. 

SO 

.MM 

ea 

.SOU 

^<> 

.BlOt 

vo 

.017* 

'! 

io 

otnred  plate  alonf^  line  of  rivetiug. 

learauce,  silky.    Open  at  edges  ".15  and  ".10. 

ngation  of  rivet-holes,  ".70,  ".70,  ".70,  ".70,  ".7U. 

a  at  fracture  (one  sectiou),  l".24x".4C=.57«4  square  iiicli. 

traction,  48.S  per  ceot. 


JfaximKm  (frcM  onjoiBt. 


on  RTOMMctionof  plate 

DB  DetseoUoR  of  p1>le. 

alon  on  Iwarliig  sur&ce  of  liTeta  .. 

u>7  of  jDinl,  Ol.T  peroeut. 
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TESTS   OP   IRON,    STEEL,    AND    OTHER    MATERIALS.         1477 

Areas. 

18  necUonal  area square  incbea..  10.478 

nectional area do....  6.192 

ring  surface  of  rivets do 4.286 

earlDgarea do....  9.940 

[Steel  riyets.] 


died  loads. 

In  ganged  length. 

Bemarks. 

• 

Per  soaam 
iocii. 

Elongation. 

Set. 

8. 

PoundM. 

,      1,000 

2.000 

3,000 

4.000 

5.000 

6.000 

7.000 

8.000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

.25,000 

26.000 

27,000 

28.000 

29.000 

30.000 

31.000 

32.000 

33.000 

34.000 

35,000 

36.000 

37.000 

38,000 

o8,760 

Inch. 

0. 

.0002 
.0004 
.0010 
.0026 
.0053 
.0076 
.0002 
.0105 
.0115 
.0127 
.0140 
.0152 
.0164 
.0187 
.0202 
.0223 
.0238 
.0256 
.0287 
.0318 
.0358 
.0415 
.0508 
.  0593 
.0693 
.0778 
.0872 
.0975 
.1140 
.13 
.15 
.17 
.19 
.21 
.25 
.•J9 
.37 
.54 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0021 

.0100 

.0168 

.0269 

> 

* 
t 

i 

iiired  plate  aloDg  line  of  riveting. 

larance,  silky,  slightly  lamellar. 

nation  of  rivet-boles,  '^65,  ".67,  ".CO,  ".63,  ".59.     . 

at  fracture  (one  section),  l".42x".50=.710  square  inch. 

^action,  42.6  per  cent. 


Maximum  stress  on  joint. 

groAs  section  of  plate pounds  per  square  inch . .  38,760 

net  section  of  plate do 65,590 

»n  oo  bearing  Hui-racc  of  rivets do 94,750 

a  rivets do 40,850 

y  of  Joiut,  65.7  per  cent. 
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Areas. 

«B  sectional  ar«a. square  incb««. .  10.004 

sectioaal  area ,. do 5.915 

rin^  surface  of  rivets do 4.089 

tearing  area do  ...    9.940 


plied  loads. 

In  ganged  length. 

Remarks. 

L 

Per  square 
inch. 

Elongation. 

Set 

U. 
4 

8 

Pounda. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24.000 

25.000 

26,000 

27.000 

28.000 

20.000 

30.000 

31.000 

32.000 

33,000 

34,000 

35, 000 

30,000 

36. 740 

Tneh. 

0. 

.0000 
.0001 
-.0001 
.0002 
.0008 
.0064 
.0080 
.0092 
.0101 
.0100 
.0121 
.0136 
.0154' 
.0164 
.0171 
.0189 
.0211 
.0242 
.0286 
'.0451 
.0550 
.0680 
.0800 
.0975 
.1145 
.13 
.15 
.17 
.22 
.36 
.20 
.34 
.41 
.48 
.58 
.73 

Inch. 
0. 

1 

Initial  load. 

Rented  under  load  10  minutes. 
TensUe  strength. 

2 

6 

0 
4 

-.0001 

2 

!2 
0 

.'oosi" 

4 

8 

12 

iO 

.0128 
.0128 

(8 

"2 

'6 

10 

14 

.0281 

t8 

12 

« 

.0880 

18 

2 

A 

!0 

»4 

t8 

12 

16 

10 

14 

M) 

ired  three  rivets  and  fractared  plate  at  end  sections. 
»earance  of  fractures,  silky. 

igation  of  rivet-holes  (".58,  ".62,  ".56 ;  sheared  rivets  in  these 
.  ".76. 


Maximum  stress  on  joint. 

Dn  gross  section  of  plate pounds  per  square  inch..  36,740 

)n  net  section  of  plate .do 62,130 

iion  on  l)earing  surface  of  rivets do 89.880 

oniivets do 36.970 

icy  of  Joint,  62.2  per  cent. 
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TESTS  OF   IRON,    STEEL,   AND- OTHER   MATBBIA.LS. 

«*  Hctlaoal  area «qiur«ltich 

■ring  inrnics  of  rinta di 


■ring  inrf 
ihauiDg  u 


ppl 

edlowlii. 

In  ganged  hnglb. 

Beaark*. 

al. 

^■'r" 

Bl<n.eatlm>. 

B<L 

f- 

^ooo 

3.  (KM 

siooo 
is"  00* 

11,000 

loiooo 

■■■>'.  t^m 
■i'i  01  Ml 

^.IIUO 
■M.  WW 

»I,«IKI 

la 
la 

s;.owi 

iHth. 

'm-.» 

:oij7 

ioim 

.OiM 

ioin 
.o:ji4 

.OBIIJ 

Am 

'.IS 

.a 

.TB 

.38 

7ne&. 

Tnltlul  load. 
Tensila  atrennlh. 

m 

f< 

.0030 

•JO 

.WW7 

M 

.OlM 

DO 

,0323 

» 

.OOM 





stored  plato  along  lioe  of  riveting. 

«arance,  silky,  slightly  lamellar. 

I  at  fracture  (one  BectioD),  l".50x  "A3=M5  aqiiare  JDcb. 

traction,  48.1  per  ceat, 

igation  of  rivet-holes,  ".85,  ".74,  ".73,  ".74,  ".fiS, 

Jfiuimun  atreti  on  joint. 


«r  of  jolat,  M^  per  m 
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TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.        1483 

Plate,  groM  seotional  area sqnikTe  inches..  10.808 

Plate,  net  sectional  area do 8.405 

Plate,  bearing;  surface  of  rivets , do....  4.168 

KivetR,  shearing  area do....  0.910 

[Steel  riyets.] 


Applied  loads. 


Total. 


Pound*, 

10,683 

21,326 

31,080 

42,652 

53,315 

63,078 

74,641 

85,304 

05,067 

106, 630 

117,203 

127,056 

138^610 

140, 282 

150,045 

170,608 

181,271 

101,034 

202,507 

213, 260 

223,023 

234.586 

245,240 

255.912 

266,575 

277,238 

287,901 

208,564 

300,227 

319,890 

330,553 

341.218 

351,870 

362. 542 

373,205 

3&1,868 

304,  5.11 

405,194 

415,857 

426, 520 

433,200 


Per  square 
inch. 


PoundM. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

0.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

10,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

20,000 

30,000 

31,000 

32,000 

83.000 

34,000 

35,000 

36,000 

37,000 

38.000 

30,000 

40,000 

40.630 


In  gitaged  length. 


Elongation. 


Inch. 

0. 

.0003 
.0008 
.0015 
.0035 
.0067 
.0075 
,0087 
.0000 
.0115 
.0131 
.0150 
.0162 
.0175 
.0100 
.0202 
.0212 
.0228 
.0243 
.0254 
.0270 
.0302 
.0330 
.0372 
.0447 
.0570 
.0604 
.0811 
.0033 
.1056 
.1258 
.14 
.17 
.19 
.21 
.20 

.38 
.41 
.50 


Set 


Jneh, 
0. 


.0027 


Bemarks. 


Initial  load. 


.0003 


0147 


0101 


0375 


0080 


TensUe  strength. 


Fractured  plate  along  line  of  riveting. 

Appearance,  silky. 

Area  at  fracture  (one  section),  I".49x".47=.6003  square  inch. 

Contraction,  53.7  per  cent. 

Elongation  of  rivet  holes,  ".82,  ''.72,  ".76,  ".89,  ".71. 


Maximum  itreas  an  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  40, 630 

Tension  on  net  section  of  plate do 65.810 

Compression  on  bearing  surface  of  rivets do 00,600 

Sheiirlng  on  rivets do 42,070 

Efficiency  of  Joint,  08.8  per  cent. 
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Areoi. 

;ro8«  sectional  area square  inches..    9.761 

let  sectional  area do 4.346 

tcarinf?  surface  of  rivets do 5.415 

shearing  area do....  14.726 


kpplied  loads. 

111  ganged  length. 

Bemarks. 

tal. 

Per  saoare 
inon. 

Elongation. 

Set 

\-nd$. 

761 

522 

Pounds. 

1.000 

2.000 

3,000 

4.000 

5,000 

6,000 

7.000 

8.000 

9,000 

10,000 

11,000 

12,000 

13.000 

14.000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

26,000 

27,000 

28,000 

29.000 

29,090 

Inch. 

0. 

.0001 
.0001 
.0001 
.0003 
.0027 
.0064 
.0082 
.0091 
.0099 
.0113 
.0121 
.0131 
.0145 
.0167 
.0188 
.0206 
.0224 
.0251 
.0331 
.0426 
.0507 
.0622 
.0750 
.0918 
.1135 
.15 
.18 
.25 
.33 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

283 

044 

805 
560 

.0001 

327 

088 

849 

610 
371 

.0092 

• 

132 

893 

654 

415 
176 

.0142 

937 

698 

459 

220 
981 

.0276 

742 

503 

2G4 

025 

786 

.0827 

547 

308 

069 
000 

ictared  plate  alouj^  Hue  of  riveting. 

pearance,  silky,  slightly  lamellar.    Open  at  edges  ".12  and  ".15. 

mgation  of  rivetholes,  ".65,  ".55,  ".53,  ".53,  ".52,  ".52. 

ea  at  fracture  (one  section),  ".78 x  ".46 =.3588  square  inch. 

itraction,  50.3  per  cent 


Maximum  stress  on  joint, 

I  on  groM  section  of  plate ponnds  per  square  inch..  20,090 

I  on  net  section  of  plate do 65,350 

ssion  on  bearing  surface  of  rivet« do 52, 460 

g  on  rivets do 19,280 

uicy  of  Join  l^  49. 8  pe  r  cent. 
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Ts»  MctioDal>re» tqiuro  InchH . .    10.187 

•hewiDEUU do..,.    li.TJ« 


.pplied  k-d.. 

I>li.D|{«dl<aig(b. 

B«wk». 

-'.  >"Cir 

KlooctUoD. 

Set 

nd,.  ,    P«nd.. 

'.OOM 

.Mil 

:»o«a 

■s 

:di«o 

'.MW 
.0Z3t 

!<nw 

'.u 
!» 

.32 

0. 

IntUdlcwd. 

43fi     1           S.OAU 

.oou 

870 

its 

itIood 
id|wk» 

ZO.Ol* 
IL.OIMI 

IS 

25.Wtf 
20.000 

ai.ooo 

.noJ 

MS 

.oiii 

74D 

.(m 

ITS 

.OTOT 

actared  plate  along  line  of  riveting, 
tpearance,  silky.    Open  at  edges  ".03  and  ".05. 
jngation  of  rivet-holes,  ".50,  ".50,  ".48,  ".48,  "47,  ".47. 
ea  at  fracture  (one  section),  ".82 x ".50=.41  square  inch. 
DtractioQ,  46.1  per  cent. 

Maximum  ilrai  on  joint, 

1  on groM ncUoQ of  plate __. ......ptmiidB per Bqimni inch.. 

1  on  net  Hction  of  plata do 

MiloD  on  bewlDg  enrlkcs  ol  rlTit* do — 

DiLDj  ol  Joint,'  W.B  par  etnL 
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.  TESTS   OF   IBON,    STEEL,   AKD  OTHEB  1UTEBIAL8. 


roH  McUoDil  ana Iqiun  IikiIh.  .  10.  M7 

et AeoUuul aroB do....    LM« 

roriniiiarbiioartlvaU do S.4M 

■bearTng  aroB do —  lt>nt 


pplMload*. 

InsuvdleoEth. 

at. 

"■"■.■r" 

Sat. 

Im-ndt 

1  mw 

0. 

1 

1  im 

MM 

0MB 
HMD 

\i\ 

1'  u™ 

tlisa 

iolHS 

0206 

0177 

Ml 

ri 

543 

xa 

Ih  (KIO 
UMIOO 

JIUOD 

.,  otiu 

0289 
0331 

IW4D 

OWl 
IWO 

IT 

2a 

om 

4UU 

'■""" 

ictared  plate  along  line  of  riveting. 

pearance,  silky,  slightly  lamellar. 

ingalion  of  riret-boles,  ".47  eacb. 

ea  at  fracture  (one  aeotion),  ".94x".60=.4700  sqnare  inch. 

ntraction,  42.5  per  cent. 

Maxtmttm  itreu  ott  jot*t. 

I  on  (EtoH  acctloD  or  plats poaDdaperaqnaMtnoh..  t3,tlO 

ion  not  seoUoD  or  Plata do.-.  70,»t0 

taalananbeariognirfMxofriTeta do....  <l;«0 

i^tonrlTOU <lo n,nO 

eao;  o(  Joint,  tS.t  par  cant. 

H.  Ex.  31 94 
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— 

InCNSsdlenitli. 

BoDtrki. 

ll 

'"3" 

ElongstioE. 

Bat. 

utf. 

13 

Is 

M.OOO 

j;>,  WW 

£*,«I0 

Sffi 

3.i,<ie« 

InA. 

I™, 

.OODO 

.ooott 

.M23 
.DOSS 

ioiii 

■i 

'.nm 

l0233 
.02SS 

.oa«T 

.0311 
.(W71 
.OMS 
.OMD 

.(nofl 

llMl 

.'m 

Jack. 

D. 

Initial  l<»d. 
TimaUeitraiisUu 

70 

.OOQS 

M 

.mm 

lu 

.OUl 

■ea 

.BUI 

■so 

.0517 

■ctorod  plate  along  line  of  riveting, 
pearancc^  silky.    Open  at  edges  ".10  and  ".08. 
■ngation  of  rivet-holes,  ".51^  ".50,  ".50,  ".50,  ".60,  ".49. 
»a  at  fractare  (one  section),  ".90x  "■47=.4230  sqaare  inch, 
itraotion,  48.8  per  cent. 


itaxhaitm  ftrvM  onJoM. 


I  ea  gma  tuctiaaotvltta 

I OD  Mt  HHtloii  of  puts 

hIod  m  beuing  uirfiKMi  of  ilreta  .. 

acr  of  Joint,  U.T  pot  oaot. 
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H  leotioiulBrM .........«UTeiBohM..  11.  mt 

MCUosilare* ~ do...      ■  "' 

riDitaiufiKMof  ilT«ta do... 


.L72< 


llUI^d.. 

In  a«eBd  leEgth. 

Suiurki. 

^ 

'-S" 

— 

... 

If. 

Pound!. 

IS 

toon 
si  wo 

!fS 

i^iooo 
la.ooo 

i« 
II 

[>Vmo 

ss 
IS 

aaooo 

Is 

Titeh. 

0. 

.0000 

!ooo5 

'.MU 

',om* 
'.am 
:ono 

'.om 
!oi03 

■s 

:o8B0 

■ir 

.30 
.M 

.a 

D. 

Initklload. 

TenailP  slrenRth. 

.0010 

■"*'.'ooBi" 

.0160 

.0018 

tnred  plate  along  lioe  of  riveting, 

earance,  silky,  lamellar.    Open  at  edges  ".OS  each. 

gation  of  rivet-holes,  ".53,  ".53,  ".50,  ".47,  "49,  ".52. 

t  at  fractare  (one  section),  l".00x"'51=.&406  square  inch. 

:raction,  41.3  per  cent. 


MaximtoH  iItmi 


n  jol«<. 


..  tMiandi  per  ■qnan  <no 


ilOB  on  baoring  be 
cJorjoint'sTtBi 
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TESTS  OF   IBON,   BTEEL,   AND  OTHEB  MATEBULS. 


P1b(«,  ktoo  HcUoiul  an* 

Plate,  nBtBMtlDnUaTM 

Plalfl.  bsirlnic  butAcs  of  rlretl . . 


AppU^ld-d.. 

iDBHpdtoltb. 

Bmrki. 

TttoL 

"J" 

Set. 

FoiauU. 

11.310 
M.920 

ni.mt 
70,  m 

135,  TM 

is;«o 

an!  SKI 

320,  JM 
2W,510 

3te,G»i 

mm 

350,010 

ss 

3M.M0 
3»J,l» 

I,  IX* 

iz 

H),(N)0 

sE 
i;a 
IS 

?!» 

Sir 

28,000 

ilE 

32,  *W) 

33.  MO 
31,000 
M,0JI| 

!0003 

.ooos 

![I018 
!lKMS 

:<MM 

:oi3s 

:oaifi 

,0331 
.0233 
.0260 

.d:so 
.oats 

.0430 
.0350 
.0*30 

s 

.1030 
.ISM 

.SI 
.M 
.30 

:S 

•r- 

laltUIad. 
Ttndleitniiitli. 

.0008 

.ooss 

.0105 

.ous 

.07sa 

Fractared  plate  along  line  of  riTeting. 

Appearance,  silky,  lamellar,  except  one  end  eection,  whjcli  wag 
grannlar  in  part,  radiating  fh>in  silky  metal  oext  rtret-bole.  Open  at 
eilges  ".12  and  ".10. 

Area  at  fracture  {one  section),  1".04 x ".61=.5304  square  inch. 

Contraction,  43.6  per  cent. 

Elongation  of  rivet-holes,  ".68,  ".66,  ".62,  ".62,  ".63,  ".56. 
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TESTS  OF   IBOH,    STE£L,   AND  OTHEK   UAT&BUL8. 
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Fractoied  plate  along  lino  of  riveting. 

Appearance,  eilky,  lamellar.    Open  at  one  edge  ".05. 

Elongation  of  rivet-holes,  ".61,  ".fll,  ".03,  ".63,  ".61. 

Area  at  fracture  (one  section),  l".17x".50=.585  8qnare  incli. 

Contraction,  13.1  per  cent. 
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TE6T8   OF  IBON,    STEEL,    AND   OTHER    M4TEBIALB.        1499 

PUM.Gi™*«wLiciDiUan.<  •qaanliwhH..    9.MS 

PIMB,nntiiectlonilBrc» do....    S.JW 

Plate,  bemringmrfiicoof  riJoU d»....    4. TIB 

BlveU.  abouing  arw *>....  11.271 


AppUfdlo-U.        j      In 

ffURtdlmsUi- 

Kenurki. 

ToUL 

^a™  «'- 

!»Uon. 

Sat. 

30,113 

ii 
II 

123.  IHH 

m.m 
wt.m 

Si 

216,41(1 

24B,-JM 
S0lt,0jfi 

M7;Slt 

317:  ow 

Pound..          r» 

ROM 
11' 0*0 

i.iiww 

14,  OM 

15,  Md 

15 

i9:«oa 

SO,flO<t 

ai.diM 
in,  mo 

Sfi.OCKl 
ZI.OM 

K.om 

SUODO 

OOM 

oAoa 

MIS 

OOM 
Olio 

0I4« 

OIW 

DIM 
PW 
ffiTS 
02M 

03T0 

ss 

IG 

w 

2g 

87 

JhL 

iDllW  load. 
loulleatreiiKlb. 

.MM 

.OUl 

.mss 

.0*85 

Fractured  plate  along  lino  of  riveting. 

Appearance,  silky,  slightly  lamellAr,    Opeu  at  edges  ".12  and  ".05, 

Elongation  of  rivet-holes,  ".57,  ".57,  ",57,  ".58,  ".57. 

Area  at  fracture  (one  section),  1".16  x  "■52=.60.12  square  inch. 

Contraction,  41.8  per  cent, 

.VoziniiM  ttrtt$  o»  joint. 
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CoaipreMlon  OD  bcarinp  anrfaoo of  rireta do....  77,710 

ShBariDKOBrii-eW do....  S9,8SI 
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TUSrn   01'   IKON,  STEEL,  AND  OTIIKE  HATEBIAL8. 
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Fractured  plate  along  line  of  rivetiug. 

Appearance,  silky,  slightly  lamellar.     0|>en  at  ed^eti  ".15  and  ".10. 

ElougatioQ  of  rtvotliole8,".73,  ".71,  ".71,  ".71,  ".78. 

Area  at  fracture  (one  section),  l".22x".ii=.o^G6  square  inch. 

Coutraction,  52.3  per  cent. 
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Fractured  jilate  aloii^  liDe  of  rivetiDg. 

Appearance,  silky.     Opeu  at  edges  ".30  utid  ".20. 

Elongation  of  rivet-lioles,  ".71,  ".68,  "M,  ".65,  ".67. 

Area  at  fracture  (one  sectioo),  l".26x".51=-6i26  oqiiaro  inch. 

(>ootractioD,  43.9  per  cent. 

.WaxfniaiR  itrai  onjDiitt. 

Tenalon  on  erou  lectiDn  oF  plate poooda par  aqnare Inch. ■  SI^X 

Tension  on  net (Mlionot plate do....  St,M 

Compiaaalon  on  baariDginrfaoeof  rlTeta do TT.SI 

BhoarinKon  rlveto do...,  N,1D 

KIBeiency  of  Joint,  SB.  7  per  oeot 


3: 

5? 

.0  ^ 

0 

«_             ~/^:S>yx.'^^^ 

-^ 

""^  V_y    V-y  V^  \^  v-y 

/ 

\ 


o 


^ 


TESTS   OP  IRON,    STEEL,    AND   OTHEB   UATBBIAL8. 
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;tured  plate  along  line  of  riveting. 

learnnce,  Hilby,  slightly  lamellar.    Open  at  edges  ".15  aod  ".12. 

i  at  fracture  (one  section),  T'.SO x ".53=.7228  sqaare  inch, 

traction,  41.4  per  cent. 

igation  of  rivetholea,  ".70,  ".73,  "75,  ".86,  ".86. 
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TESTS   Of   IROK,   STEEL',    AND   OTBEB  MATEBIAL8.       1507 
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Fractured  plate  aloDg  line  of  rivetiog. 

Appearance,  silky,  lamellar.     Open  at  edges  ".25  and  ".10. 

Elongation  of  rivet- holes,  ".80,  ".78,  ".76,  ".75,  ".73. 

Area  at  fracture  (one  section),  l".43x"  51  >=.7342  square  inch. 

Oontraction,  40.2  per  cent. 
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TESTS   OP   IRON,   STEElL,   AND   OTHER  MATERIALS.        1509 


Areas, 

Plate,  fcross  sectional  area square  inches. 

Plate,  net  sectional  area do... 

Plate,  bearing  surface  of  rivets do... 

Kivots,  shearing  area do... 
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Fractured  plate  along  line  of  riveting. 

Appearance,  five  fractured  sections  silky,  one  section  granular. 

A  sharp  report  preceded  the  final  fracture  of  the  plate,  attributed  to 
the  rupture  of  the  granular  section. 

Area  at  fracture:  Quo  silky  section,  ^^52x'^4S=.7296  square  inch ; 
contraction,  44.3  per  cent.  One  granular  section,  l''.62x".57=.0234 
square  inch ;  contraction,  29.5  per  cent. 

Maximum  stress  on  Joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  36,530 

Tension  on  net  section  of  plate do....  62.740 

CJompreasion  on  bearing  surface  of  rivets do....  87,440 

Shearing  on  rivets do....  30,610 

Efficiency  of  joint,  65.8  per  cent. 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        1511 
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Elongation  of  rivet-holes,  ".49,  ".47,  ".47,  ".47. 


Maxim  KM  tlr«>t  on  j»int. 


iloQ  an  KToH  KCtion  of  pUte 

linn  on  net  adcllaii  of  pIMa 

-'---  --  bcArinji AurftoB of  rlTaU-  . 

aej  of  Joint,  U.S  per  Mat. 


,  ^ 


V  .  • 


\ 


y 


1  •'. 


5r 


ro 


<^        ~yM  >V5"  x'.-9C€P 


4~ 


\ 


~7^/0  X.4<e^ 


4- 


^ 


/ 


O  0:0 


"O- 


A' 


^\ 


yx 


// 


o 


y^}^  X  .74^/ 


I 


1^ 

or 
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Fractured  plate  aloDg  line  of  rivetiiig. 

Near  approach  to  teariagoat  plate  in  froDt  of  rivet  at  one  section. 

Appearance,  Bilky,  slightly  lamellar. 

Area  at  fracture  (one  section),  i".64  x  "•48«e.7S72  square  inch. 

Contraction,  43.3  per  cent. 

Elongation  of  rivet-holes,  ".76,  ".82,  ".82,  ".68. 


IfiuiMWM  (IreM  im  joint. 


Tculini  OD  Dec  HcUon  of  pU(« 

CompraaioD  on  beutng  aDrboe  of  H' 

ShPftriDfcon  rtveta 

EBoliso;  of  Joliit,  M.  1  pet  otut. 


...pmuida  per  tqiun  Inch..  31, OM 


..  (4,  MO 


\ 


%.     \ 


V 


.  >> 


X 


-7M*/SxM^^ 
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■ot^o 
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^ 
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MacotloDkl  area (qnan  iDohM..  l.BU 


Applied  I«d.. 

1i>K.DEt>dle>istl>. 

BBtOUkl. 

ToUL 

■■".T- 

EloDoUim. 

Set, 

i 

1 

n<b. 

It 

PoBtHil. 
I.UW 
2.000 

S:S 

7,000 
8.00(1 
W,*«4 

i'ow 

Jiovo 
S.M4 

8,000 

islooo 

Its 

Z3,()V0 
25,0U« 

2s,«oa 

!«,«» 
2B,0OO 

aoloM 

nODO 

3a,o» 

34,000 

aoiooe 

.17,000 

iiT.eoo 

"ioooo 
.0010 
.DMe 

:oii!7 

'.OMO 

io:io9 
ioflw 

'0095 
.1105 

:i8 

.u 

.211 

'.M 
.«5 

/«*. 

InlUolloHL 

TanaileBLraBitlli. 

.0013 

.W» 

.01» 

SSI! 

26B,2li! 

20»,o-:o 

.oiu 

.OTM 

3s; 

Fractured  plate  along  line  of  riveting. 

Appearance,  silkf. 

Area  at  fracture  (one  section),  l".71x".49=,8379  tiqaare  inch. 

Contraction,  4S.1  per  cent. 

Elongation  of  rivet-holes,  1".22,  1".05,  ".98,  ".83. 


Mioiat. 


Tetulon  on  ktdh  WKtion  of  plale 

Tsnalon  on  Dst  «0tlaTi  of  plate 

CompreHion  on  bearing  ■nrfws«  of  lirou... 

Xnoleoaj  oFJoln^  B3.T  fit  oai. 


...ponndiparvqiunlDab-.  IT,6M 


\ 


\       "^ 


K 

Cm 


\9 


7Af^Ox  MZS 


// 


^ 


O 


7Afii^O  x/y^S 


t 


\ 

\ 
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tL««  ufit  B«cL]inul  ftrsft' -  - 

ite.  bouinK  •arfioe  of  ilTata  .. 
'•ta,  ebeuiiiit  are* ■>■■ 


..•qnarefBohw..    t-M 


Appll«l  lomdiu       1      Ing^aprflengU.. 

BiffllMlU. 

TnlaL 

"»■"""»•«»■ 

Bet 

round'. 
B.MB 
IROWfl 

Found: 

fi 

u.ooo 

US 

17,000 
IS,  ODD 

iVooo 

20,000 

Is 

is 
IE 

ai^ooo 

32.000 
33,000 
31,000 

as 

iwA. 

!00M 
.DIKIS 

.oo»j 

:dI80 

'.02B2 

!o!8> 
.031i 
.0331 

ioJM 

'.la 

0. 

Inllialloid. 
Tooalle  ■treDstb. 

7*,7M 

.OOBJ 

K).480 

.oiu 

laT.s;* 



168.  an 

11 

.0231 

.SS" 

.UM 

mis 

Sheared  the  rivets. 

Elongation  of  rirelrholea,  ".46,  ".50,  ".64,  ".68. 


JfoxiavM  tiroi  o*  jo<iil. 


AsioD  on  grou  section  of  plots  .... 
aiipnviioa  on  beariuc  aiirlliM  of  rl 
ElBclBDOy  (d'Joiiit,  U.t  per  oMt. 


...MiuidiHrna«elDob..    3^0M 

...vr7T..„..v: do....  «,**• 

do....    n,7M 


5r 


N9 


<- 


C7H:: 


'^/^"^^^C-^ 


-> 


'I  «      I 


"     .J 


J 


'  CQ-a^ 


^i3cf^ 


|\ 


2^  'C^^ 
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Areas, 

Hcotional  area square  iucUoa..  10.032 

cliooikl  aiva Uu 0.322 

ig  Burfaoo  of  rivetu do 3.7J0 

riagarea do....    9.818 

[Stoel  rivets.] 


od  loads. 


Per  square 
incli. 

PoundM. 

1,000 

2,000 

3,000 

4,000 

5.000 

8,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14.000 

15,000 

1G,000 

17.000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30.000 

81,000 

3-J,000 

33.000 

34.000 

35,000 

36,000 

37,000 

38,000 

39.000 

40,000 

40,040 

In  gauged  length. 


Elongation.         Set. 


Remarks. 


Inchi 

0. 

.0005 
.0008 
.0013 
.0017 
.0029 
.0056 
.0066 
.0077 
.0088 
.0100 
.0113 
.0119 
.0132 
.0143 
.0163 
.0186 
.0206 
.0228 
.0256 
.0304 
.0351 
.0426 
.0550 
.0676 
.0804 
.0976 
.1111 
.13 
.16 
.19 
.21 
.25 
.28 
.31 
.38 
.47 
.63 
.68 
.85 


Inch. 
0. 


.0011 


.0074 


0106 


.0106 


.<k596 


Initial  load. 


Tensile  atrength 


red  tUrco  sectioas,  and  tore  out  plate  at  two  8ectiou8. 
action,  silky,  slightly  lamellar;  second  section,  granular,  radi- 
m  silky  metal  immediately  at  side  of  outside  rivet-bole.    This 
section  fractured  about  ^"  in  front  of  center  line  of  rivet-boles, 
ition  of  rivet-boles,  ".90,  ".92,  ".98. 


Mcuimum  stnsn  on  joint. 

TOMS  Hoctiou  of  plate pounds  per  square  inch. 

lot  section  of  plate do.. 

on  bearing  surface  of  rivets do . . 

rivets ' do.., 

of  joint,  67.7  per  cent. 

Ex.  31 96 


40,040 

&'(.  540 

10«,  270 

4U.910 


Cx> 


CO 
N> 


i — 


-7^/i^x.^^/ 


-ycX/yy'"^^^ 
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^ 

i 


% 


_  _^^_2^^^ / 
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t    I 
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S^tiVn^^..^!! 


...ilo....    8.(17 


r>i.iiodJ»Hi.. 

Di  eaus»d  length. 

BalDBtks. 

J- 

l-erxiiura 

Sot.' 

-1 

r«ndt 

0001 
00V4 

0083 
DVM 

aVM 
oia 

0308 

oaB 

0328 

<WI8 

0730 

1022 
11B& 

18 
25 

/«A, 

Teusll»  iLreuGth. 

^ 

•  WM 

^ 

.OOKI 

^ 

.M« 

IB.  MM 
W,WKI 
-Jl.OOU 
2^000 
23,090 
24.000 
25,000 

21,000 

^ 

.oisa 

P 

.(«38 

P 

out  plitte  iu  frout  of  rivet-holes. 
Siitiou  of  rivet  holes,  1".01,  ".S5, 1".05,  ".»5. 


MiUimuM  itreaa  on  >fiii( 


■-K  KTUM  nectiuDor  yUto 

*4  net  hdUoh  of  plate 

•«in  SB  baailng  MutiM  of  rlreU— 

<3  J  or  Joint,  BT.3  par  oent. 
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TAIUTLATION  OF  S 


o 


Sheet  lottery. 


Plate. 


1396 

i:m»7 


1398 


1400 
1401 


1402 
1403 


1404 
1405 


K 
R 


R 


R 
R 


R 
R 


R 
R 


Cov«r«. 


R 
R 


R 
R 


R 

S 


R 
R 


R 

S 


R 
R 


R 
R 


R 
T 


R 
R 


R 

8 


STKEL  PLATE. 


Stylo  of  joint. 


\ 


) 


t- 


l(f%^ 


{ 


\ 


\ 


) 


« 
^ 


/ 


\ 


I%*pUcTi 


OOOQOO 


( 


» 
^ 


\ 


\ 
) 


a"vUcK. 


oooooo 


/ 


■  \ 


Kominal  thiok- 


Plate. 


Inch. 


CoveiH. 


Si  so  oi 
ri  vela  an* 
boles. 


i 


\ 
\ 


IneJu 


IfUk. 


14 


ft 
IC 


II* 


} 


I, 


ft 
IS 


.4> 


.4 


{JWKiJ 
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ETED  BUTT  JOINTS. 


STEEL  PLATE. 


ional  area  of 
plate. 


>s.s. 


nch 


051 
082 


445 

439 


Nrt. 


Sfj.ineh. 


Boarins 

Mnrfaco 

of  rivets. 


842 
79G 


416 
477 


Xi2 
K>4 


2.S86 
2.0O4 


3.267 
a26G 


3. 6.'5 
3.622 


2  891 
2.926 


3.281 
3.297 


Sq.  inch. 


Shearing 
area  of 
rivets. 


Sq.  inch 


2.165 
2.178 


2.178 
2.173 


2.187 
2.174 


2.625 
5.551 


2.  r>.'>l 
2.557 


5.301 
6.301 


6.301 
5.301 


5.301 
5.301 


7.216 
7.216 


7.216 
7.216 


Tennile 
Hlrcn»th 
of  plate 

per 

aqiiare 

inch. 


Pound*. 


67,180 
67,180 


57.180 
57,180 


57,180 
57,180 


57.180 
57,180 


57,180 
57.180 


Maximam  streas  on  Joint  per  aqnare 
inch. 


Tension 

on  groas 

scciinu 

of  piate. 


Pounds. 


37,  im 

38,oeo 


45,500 
30,260 


37.000 
89,420 


36,890 
38,250 


37,910 
43,730 


Tension 
on  net 
H(;ction 

of  plate. 


Pounds. 


Com- 
pression 
tin  bear- 
in^j;  sur- 
face of 
rivets. 


75,960 
6^,400 


50,I40 
03,080 


00,110 
71,000 


oy,3so 
yy,05o 


Shearing 

on 

rivets. 


Effi- 
ciency 
of  joint 


Pounds.  Pounds 


88,080 
90,060 


113.960 
98,290 


98,830 
105, 100 


79, 130 
81, 730 


86,670 
100, 120 


35,970 
37,370 


Temper 
ature 
of  joint 
in  de- 
grees 
Fahren- 
heit. 


46,820 
40,a 


40,770 
43,100 


27,690 
29,030 


30.640 
35,480 


Per  ct. 

66.1 

200 

68.1 

79.6 

300 

68.6 

64.7 

t 

68.9 

850 

64.5 

66.9 

250 

66.3 
76.4 


30ft 
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TAnULATION  OF  Si: 


STEEL  rLATK-Continnwl. 


Shoftt  Ic'tterH. 


o 


1107 


HOH 
110!) 


IMato. 


1410 
Mil 


1112 
141.1 


1414 
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Covers. 
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S 
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Stylo  of  joint 


; 
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OOOOOO'* 
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OOOOOO 
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Nominal  thick- 


Plate. 


Covers. 


Inch. 


i 


Sijwof 

rivet>i*n») 

hole». 


Inch. 
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R 

ft 
14 
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ETED  BUTT  JOINTS— Continual. 

STEEL  PLATE— Continned. 


tional  area  of 
plafeo. 


Not. 


8q.  inch. 


3.529 
3.537 


4.010 
3.U«2 


4.  :ai 

4.370 


2.000 

2.  8H0 


3.191 
3.159 


Bearing; 

Hurfaco 

of  ri  veto. 


Sq.  inch. 


2.4M 
2.173 


2.  rw>i 

2.  r.30 


2. .'.?.'» 
2.  ..4« 


2.004 
2.  hrtlj 


2.832 
2.808 


Shearing 
art^a  of 
rivets. 


I^q,  inch. 


7.216 
7.216 


7.  ^16 
7.216 


7.216 
7.216 


9.426 
9.125 


9. 42.'> 
9.425 


Tfinflilo 
rttrenj^tb 
of  plate 

per 

square 

inch. 


Pound*. 


5fl,  050 
59,  (i50 


Mazimiim  atroaA  on  joint  per  square 
inch. 


T«n«lnn 

on  i^rotw 

iUH'.tion 

of  plate. 


Pountls. 


60,0410 
GO,  Of  10 


r.o.  noo 

60.  04HI 


.'ir  180 
57,  180 


59. 050 
59,  0.50 


TcnHinn 

on  not 

8r>,ction 

of  plat*). 


Pounds. 


44,790  TA.f  lO 
39. 210  4M»,0:iO 


39.  K.50 
40,010 


45.  306 
40.  0.'>0 


35.  0?0 
34.  3«M) 


3.5,  OTO 
40,  •.'.50 


71,690 
63,  39<» 


ri,rro 

OS,7MO 


66,090 

70,0:10 


Com- 


inj;  nur- 
face  of 
rivets. 


on 
riveta. 


Poundn. 


108, 830 
95,  310 


Powndt. 


87,220 


102,  500 
ll'.l, '.)K«I 


36,230 
4-.l,4l04» 


Effl. 

clency 

ofjoiut 


Per  ei. 


123,050 


71,000 
68.780 


4:i,oooi 

3N,.V'IO 


22.150  , 
21,060 


71.  430 

85.  540 


22,360 
25,  480 


76.0 
66.3 


66  4 
77.6 


75. 5 
66.7 


62  8 

60.  1 


68.1 


Tom|>er- 
alui'o 

of  joint 
in  de- 
greea 

J^ihren. 
beit. 


400 


5t0 


XM 


t».5(» 


30€ 
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TABULATION  OF  S 


STEEL  PLATE— ConUnuod. 


1416 
1417 


1418 
1419 


1420 
14-Jl 


1422 
1423 


1424 
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75." 


\ 


\ 


I 
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1424. 
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Notuinal  thick 

neoa. 

1 

Plate. 

Covers. 

Site  of 
riveUiMBdl 
boltm.    I 

1 

Jneh, 

Inch. 

ItuJL   I  i 
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ft 
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ft 
ft 


ft 
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ft 
ft 


ft 
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^TED  BUTT  JOINTS-Continned. 

STEKL  PLATE— Continaed. 


ioiial  area  of 
plate. 


*HH. 


neh. 


327 
512 


104 
*J45 


N«>t. 


Hiirtaco 
oliivt'U. 


*S^.  inch. 


3. 510 
3.C20 


3.973 
3.991 


4.320 
4.  317 


107 


3.  H.'ir. 


4.240 

4.217 


Sq.ineh. 


2.808 
2.892 


2.8SC 
2.892 


2. 874 
2.  8H8 


2. 34.'» 
2. 3C'. 


Slioarin«4 
area  oi 
rivetiH. 


Sq.  itieh. 


2.420 
2.412 


9.425 
9.425 


9.  42.1 
9. 425 


9. 425 

9.  42r. 


7.854 

7.H54 


7.  P.'M 
7.R'»4 


TeoHile 
ntrenj^tli 

per 

nqtiare 

inch. 


Pound*. 


69,050 
60.000 


CO,  000 
110,000 


5H,  000 
.IK,  000 


5,0,  n.v> 

59,  U^A) 


«0.0ft0 
60,  (XiO 


Maximum  stress  on  Joint  iter  square 
inch. 


Tension 

on  gross 

soot  ion 

ofjilato. 


PoutuU. 


34,660 
36,950 


43,710 
38,TJ0 


44.  «40 

:iH.  740 


39,  730 
4.''.,  4.J0 


69,3*20 
6e,4.«iO 


Tension 

on  net 

s<>ci.ion 

of  plate. 


Pounds. 


75.460 
66,yyO 


74,670 
64,.170 


64,1  lO 
7:i/250 


Com- 
pression 
on  bear- 
ing sur- 
face of 
rivets. 


48.0''^   76.NOO 
40,(100   6.'I,N4MI 


Pound*. 


78,090 
83,220 


103, 880 
92,150 


112.2''.0 
96,  H.^.0 


104.490 
119,450 


137.110 
111,490 


Shearing 

on 

rivets. 


Pound*. 


23.160 
25,530 


31,810 
28,270 


34, 230 

20, 7mo 


Effi- 
ciency 
of  joint. 


Pcret 


60.3 
61.5 


Temper- 
ature 

of  joint 
in  dv>- 

Fa h ion- 
hoit. 


800 


72.8 
64.5 


31,200 
:i.l,N40 


41,5fO 

:t4, 2S0 


77.3 
66. 0 


67.2 
76.  9 


81.5 
07.6 


(•) 


(t) 


4U0 


(!) 


t 

trainwl  while  .at  the  tomperalnre  of  4ftOo  Fjihr.  an«l  iillowoil  to  c«k>!  ln^forc  rupture. 
■rsiintMl  wlnle  sit  the  t4»mi»rr.'itnre  of  .'.oO^  Falir.  nii«l  nllo\v»>«l  in  rmA  ]u'fnit*  ruplur«- 
rainitU  while  at  the  t*»niper!itiiri-  of  r»oo^  Falir.,  lh«ii  molril  tit  150^  Falir.  ami  ruptured. 
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TABULATION  OF  SB 
STEEL  P 
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i:TED  liUlT  JOINTS— Cuntiuaed. 

STEEL  PLATE-Continuod. 


»ional  arua  of 
plate. 


KM. 


nch. 


053 
U2 


471 
278 


«92 


270 

:2i5 


193 
232 


Not 


Sq.inch, 


2.853 
2.836 


3.238 
3.138 


3.620 
3. 632 


4.043 
3.968 


3.538 
3.660 


«nrf»ic« 
ofrivoU. 


Sheartuv 
art'a  o( 
rivetB 


8q.  inch. 


3.200 
3.206 


3.233 
3.130 


3.277 
3.260 


3.227 
3.247 


2.655 
2.672 


Sq.  inch. 


11.1128 
11.  OL'8 


11.928 
11. 9-J8 


11.928 
1].9'.'8 


11.928 
11. 928 


9.940 
0L94U 


TeoHile 
Hti*enKtb 
of  plato 

per 

H4|uan) 

iiiub. 


PouniU. 


59.0r>0 
59,050 


00.000 
59, 05U 


56.000 
58,000 


58.0fK) 
58,000 


50,050 
59,050 


Max  imam  bVtom  on  JoIdI  per  i»quare 
iocb. 


Teimiou 

oii);ro8B 

Hcctiun 

of  plate. 


Poundn. 


35,070 
30.420 


40,  330 
33, 4'JO 


36,390 
33,600 


36.140 
44,490 


36,670 
36,200 


Tonsiou 

on  net 

.  Hection 

of  plate. 


Com- 
pression 
on  bear- 
infc  sur- 
face of 
rivetB. 


Pouiubr. 


74,410 
64,8 1 0 


65,150 
63,870 


65,000 
8I,OftO 


64,flOO 
63,370 


Pounda. 


66.340 
57,330 


80,730 
66.  i^ 


76,500 
71,160 


81,430 
99,010 


85,  540 
84,420 


Pounda. 


18,630 
15.410 


21,880 
17, 590 


21.040 
19,450 


22,030 
26,960 


22,8r:o 

22,680 


Peret. 


50.3 
51.5 


67.2 
56.5 


62.7 
58.0 


02.3 
76.7 


Temper- 
ature 

of  Joint 
in  de- 
grees 

Fahren 
belt. 


300 


350 


700 


9P0 


62.0 
61.2 


1534        TESTS    OF    IRON,    STKEL,    AND    OTUEK    MATERIALS. 

TABULATION  OF  aVGU 


STEEL  PLATE— €outiuuid. 


Shix^t  letieiH. 


• 


o 


riii(«. 


1430 
1437 


14.'W 
U:i9 


1440 
1441 


1442 
1443 


T 
T 


IT 
U 


U 
U 


U 
U 


Covoru./ 


O 
O 


P 


P 
P 


P 
P 


O 
O 


1» 

V 


p 
p 


1» 
p 


St>K-  ofjoiul. 


I 


) 


'syjinx 


o<5^?^Q 


\ 


/ 


1: M%' ^|, 


3  pitch. 

O-O-QOO 


f 
V 
i 


\ 


Nominal  thick- 
ue«s. 


Plate. 

<'0VCT». 

Jncli. 

JtuJi. 

1 

ft 
l« 

k 

Ttt 

i 

II 
IS 

1 

i 

16 

1 


nvtUaiwi      ^ 


holtsfl. 


pbfe' 


/ndk. 


Ij'.andli 


ltd. 


A 
IC 


lAjiMiau 


.i-5 


l,V»udll 
li'«*ndlj 


.48 


l^V  >uh1  1| 


.49 


TESTS    OF    IRON,  ^KEL,  AND    OTIJEK  MATERIALS  1535 

ED  BUIT  JOINTS-Contiiiued. 


STEEL  PLATE— Continued. 


a\  nrua  of 
ate. 


Net 


Bearing 

fturface 

ofmeU. 


Shearine 
area  of 
rivetH 


Sij.  iitch. 


3.021 


4.24.t. 

i.246 


JSq.  inch. 


4.519 
4.5'J8 


4.837 
4.843 


I'.Tll 
2.711 


•J,  72» 


2.711 
2.  722 


2.717 
2.722 


Sij.  inch. 


9.940 

9.940 


9  <U0 
9  940 


9  940 
9.940 


9.940 
9  940 


TeuMiln 
MlreuKtli 
of  plfiU» 

pi^r 

B(|iiare 

inch. 


Pound». 


Maxiiuuin  stroiM  on  Joint  per  Hquare 
inoh. 


60.000 
(iO,X>00 


58.  ai 


58,(00 
58,000 


57, 410 
57,410 


Tension 

on  }eroHH 

(lection 

of  plate. 


Fuundif. 


42, 430 
38, 720 


40,  6:^0 
38,000 


39. 180 
40,t)30 


TeUKIOll 

ou  net 
section 
ot  plate. 


Puumis. 


yi,6ie 

<»5,440 


Com- 


lui^Hur- 
f;ic«  of 
rivotit. 


Pound* 


103,  580 
94,730 


0»,WttO 


38,670 
39,100 


60,450 
61, 170 


on 

rivets. 


Poundt. 


I19,:i20 
99.  4*' 


104,500 
168,  220 


lOT.nio 

10M30 


28,250 
25,840 


32.680 
27, 290 


28  .'^K) 
20,  630 


29,410 
29.  800 


Effi- 
ciency 
of  Joint. 


Per  ct. 


7a  5 
64.5 


Temper- 
atnie 

of  Joint 
in  de- 
jcree* 

Fahren- 
beit. 


80.3 
67.0 


67.5 
70.0 


67.2 
68.2 


600 


500 


200 


1536        TESTS   OF    ICON,    STEEL,    AND    OTHER    MATERIALS. 


TABULATION  OF  SIKi 


STEEL  I'LATE-ContlnuHl. 


" 

Sbml  iDtlcni. 

r 

Nonilna]  tbiok 

1^ 

) 

t 

«i..'ls: 

*  1 

Stj  b  Pf  JoiBt. 

-irn? 

Z    1 '■'"*"■ 
■a 

Co«r^ 

rUto. 

Covrnt 

All 

fodt. 

/v». 

JmdL 

^ 

•     1 
Eh 

y                   1 

1 

i 

iiSJ, 

1M8 

p3^>oo 

t 

,oi 

i 

' 

1 

V 

I 

/ 

1 

1 

IISI 

1 

1 

lUT 

Eli 
1 

??^^ 

1 

i 

.B 

i 

'  i,         J.P 

\ 

1 

\ 

1 

I4W 

y 

K 

E 

1 

1 

llud 

.o 

1MB 

V 

K 

J^^'^-'^a^fi'^"'^ 

J, 

1 

1 

ti«l 

.0 

1 

1 

\                            ^ 

H5I 

s 

G 

O 

:}C?J^Xx~ 

in 

! 

1 

IW 

/ 

.    1 

\                          } 

Hsa 

V 

Ell 

1 

od^Dc 

4> 

I 

i 

tirs 

.o 

1 

r     '     1 

\ 
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ETED  BUTT  JOINTS— Contiuued. 


ST££L  PLATE— Continued. 


tional  area  of 
plate. 


988. 


Net. 


meh. 


8q,ineh. 


986 
020 


3.726 
3.744 


392 
488 


4.1C8 
4.212 


918 


4.658 
4.680 


541 
249 


5.039 
6.042 


ASA 
440 


3.744 
3.720 


Bearing 

surlaco 

of  rivets. 


Sq.inch. 


3.2C0 
3.270 


3.234 
3.276 


3.260 
3.276 


3.202 
3.207 


3.744 
3. 720 


H,  Ex.  31- 


Shearing 
area  or 
rivets. 


Sq.  inch. 


7.216 
7.216 


7.216 
7.216 


7.216 
7.210 


7.216 
7. 216 


0.425 
0.425 


97 


Tensile 
stren^h 
of  plate 

per 

square 

inch. 


Pound*. 


55,000 
55,0t0 


55,000 
55,000 


5S,600 
55,000 


57,200 
57,290 


55,000 
55,000 


Maximum  stress  on  Joint  per  square 
inch. 


Tension 

onfH'oss 

section 

of  plate. 


Poundg. 


33,750 
34.530 


36,704) 
35, 120 


41.030 
36,800 


39,320 
36,850 


32,080 
32,000 


Tension 
on  net 
H4>ct  inn 

of  plate. 


Poundt. 


65,349 
6il,440 


69,A«0 


64,390 

eo,d9o 


64,lAO 
64,110 


Cora- 
prrssion 
on  bear- 
injr  sur- 
fs CO  of 
rivets. 


Pound: 


72,  .130 
74,000 


84,010 
80,280 


37,650 

30,440 


101,840 
80,370 


101. 180 
94,700 


64,150 
04.110 


Shearing 

on 

rivets. 


Poundt. 


32,670 
33.590 


46. 010 
40. 570 


44.000 
42, 120 


25,480 
25,300 


Effi- 
ciency 
of  joint. 


Peret. 


60.1 
62.7 


60.0 
63.8 


76.2 
66.9 


68.6 
64.3 


58.3 
58.3 


Temper- 
ature 

ofjuint 
in  (le- 
ffrees 

Fahien- 
heit. 


300 


4«>0 
600 


1538        TESTS    OF    IRON,    HTEKL,    AND   OTU£B    MATEUIAUL 

TAltULATIOK  OF  snOU- 
STSKL  PLATK-CanMBoed.  • 


»bnl  lotton. 


TESTS   OF    IRON,  STEKL,  AND    OTHER   MATERIALS.  1659 


BUn^  JOINTS— Continued. 


STEEL  PLATK-^onlinued. 


a  of 


et. 


Bearing 

nurface 

of  rivets. 


inch. 


Hq.  inch 


199 
172 


590 
683 


002 
OIG 


553 
S74 


100 
025 


3.732 
3.708 


3. 072 
3.  GOG 


3.  GOO 
3. 048 


3.702 
3.708 


3.150 
3.040 


Sheniiu:; 
nrea  of 
rivotH. 


Sq.inek 


9.425 
0.425 


9.425 
9l426 


0.425 
9.425 


Teimilo 
streu;;ih 
of  plaio 

fier 

aqaure 

inch. 


0.425 
0.425 


7.8.54 
7.854 


I't-undg. 


55,000 
55,000 


57,290 
57,290 


57,290 
57,290 


55,040 
55,940 


55,000 
57,290 


Maximum  Bti  esH  on  Joint  per  aquaro 
inob. 


TfOHioii 
oil  gruHM 
section 
of  plat*'. 


J'ound*. 


34,120 
34.000 


I 


30, 400 
36.020 


37,720 
37,540 


37,300 
37,000 


.V),  780 
3G,960 


IVnuioii 

on  net 

section 

of  plate. 


PoufutM. 


64,440 
04,4*40 


04,830 


69,3  lO 
64,850 


69,100 
tfl,610 


.'»7, 840 
00,  770 


Com- 

preMHioii 

••II  bfsr- 

ins  Hur- 

faco  of 

rivets. 


PouncU. 


72, 510 
72. 250 


82.110 
81.040 


80,2G0 
89,170 


03,250 
92, 620 


03,810 
W,  840 


Sbirnriiij: 
rivetn. 


Poundt 


28*710 
28>420 


32,000 
31.520 


38,490 
34.510 


»6,6.tO 
36,440 


.iy,otio 
:iy,50o 


Rffi- 

cimcy 

of  juiut- 


Peret. 


60.0 
61.8 


01.  G 
02.8 


65.8 
65.6 


06.0 
06.1 


05. 0 
04.5 


Temi»er- 
atoro 

oi  Joint 
ii.  d<- 
un«-s 

Frthreu 
belt. 


TESTS   OF   lEON,  STEEL,   AND   OTHER    MATERIALS. 

TABULATION  OF  SK 


et.  letU 

5TSKL  I'LATK-Cuntinaed. 

She 

„. 

siji«orjoiut 

Kambml  thick 

1 

i 

»,. 

Cavers. 

I'ljlD.    Covers. 

1 

■H 

1    1                        1 

fndb. 

/«*. 

,^i 

iJS 

V 
V 

I 

1 

I 

.__. 

1 

1 

a 

J 

lUt 

s 

Q 

n 

cx5^ooo*' 

1 

1 

SSI  :! 

/ 

\ 

\                                    ; 

IMS 

w 
w 

H 

1 

MA" 

e^????|^5^-: 

1 

1 

jail  :S 

/ 

\ 

\                                       / 

s 

X 
X 

J 
J 

I 

CK^pOO' 

i 

1 

CSS  ' 

/ 

\ 

UTS 

K 

"f" 

l 

1 

1 

1 

i-Sllt  ! 

1 
1 

1         < 

'       \ 
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ETED  BUTT  JOINTS— Continued. 


STEEL  PLATS— Continaod. 


.ioDttl  area  of 
platu. 


>S8. 


nch. 


Not. 


Sq.  inch. 


950 
94P 


181 


r35 

190 


S39 
>78 


3.738 
3.744 


4.131 
4.090 


4.507 
4.579 


6  107 
5*082 


4.706 
4.652 


MUiTaco 
ofrivet*!. 


Sq.  inch. 


4.212 
4.205 


4.138 
4.091 


4.138 
4.111 


4.178 
4.158 


8.533 
3.420 


Shearing 
area  I'l 
rivctM. 


Sq.  inch 


11.028 
11.928 


11.028 
11.928 


11.028 
11.928 


11.928 
11.928 


9.940 
9.940 


Tensile 
.strt>n};th 

of  JtliKtO 

por 

Hquuro 

inch. 


PountU. 


55,000 
55,000 


57,290 
05,040 


57.290 
57,290 


55,940 
55,940 


55,000 
57,290 


Maximum  stress  on  Joint  per  square 
inch. 


Tension 
on  ^roHH 
section 
of  plate. 


Pounds. 


31,000 
31.090 


33,150 
33, 240 


34.260 
34.700 


34.080 
34,770 


36.350 
37.100 


Tension 

on  net 

section 

of  plate. 


Pounds. 


4l6,i:io 

4I6,0)I0 


4I6m1AO 
6tf,990 


65,110 
641,030 


63,600 
63,*^ilO 


63,640 
6A,090 


Com- 

prcssiou 

on  henr- 

iu^Bni- 

faco  of 

rivets. 


Pounds. 


Shesrinf: 

on 

rivets. 


58,000 
58,780 


66,240 
66,240 


72,330 
73,540 


77.740 
77,270 


84  770 
86' 400 


Pounds. 


Elfi- 

cienoy 

of  Joint 


Peret. 


Temper* 
ature 

of  Joint 
in  de> 
firees 

F.iliren- 
heit. 


20,  720 
20, 7L>0 


22,060 
22,720 


25,090 
25,350 


27,230 
20.930 


30,130 
29,780 


56.5 
50.5 


57.8 
5&0 


50.8 
60.7 


62.5 
62.1 


66.1 
64.7 


1542        TESTS   OF    laON,    STEEL,    AND    OTHEB    MATERIALS. 

TABULATION  OF  6IKGI 


8TRBL  PLATB-OoBliuHd. 


ShMtlcltera.      1 

XdiujdiiI  thick. 

Siion 

rivoOii 

_L 

1  /b 

1 

■s 
5 

PUtr. 

Cav«nL 

StjleorjfllDt 

Pbue. 

c.™ 

I        ■               / 

luck. 

rnc*. 

iBdL 

H7. 

W 

H 

D 

o5^o=5 

i 

i 

liSi 

;   -• 

/ 

1 

un 

W 

{ 

! 

1 

1 

SSI 

s 

I 

1»IB 

X 
X 

I 

J 

¥^^OfC 

1 

! 

ISSl 

.IK 

/ 

1 

USD 

s 

B 

B 

K 

f 
b 

1 

1 

sail 

i 

.B 

r    1 

' 
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ETKD  BUTT  JOINTS— Continued. 


STBBL  PLATB-CoBlloacd. 


;k»Bal  ar«»a  of 
plMte. 


meh. 


3«2 
381 


Kilt 
730 


240 
.Ti5 


8i:i 

703 


Wet 


Ronring 

Mirraro 

o/rivet4. 


8q.imeh. 


4.900 
4.UAI) 


Sq.ineh. 


3.436 
3.431 


5.402 
ft.  313 


5.775 
5.8ii 


3.0M 
4.968 


3.431 
3.426 


3.405 
8.504 


2.813 
2.795 


ShenrhiK 
area  ot 
riveUi. 


Sq.ineh. 


0.iMO 
9.940 


9.fM0 
>     9.940 


0.940 
9.940 


7.952 
7. 9:i-' 


TeoKilo 
MrAneth 
of  platts 

per 

nqnuro 

Inch. 


Pound*. 


.•>7,  tfPO 
r»7.  JOo 


.•17,200 
57, -^90 


66,940 
56, 9U) 


56,000 
55,OUO 


MaxiiDum  streas  on  Joint  per  M|iiar« 
inch. 


'Penaion 

»ii  ^riMH 

of  plate. 


Poundg 


.V.  rso 

38,  V2li 


38.620 
38,180 


38,480 
88,410 


37.340 
38,440 


e.%i40 


Tension 

on  net 

aectioii 

of  plate. 


Pounda. 


e4,630 
64,540 


C(>ni 
inu  Hor- 


fnce  of 
rivets. 


PouruU. 


9:1,110 
9:1.  l-.O 


99.410 
97,  4:M) 


e4,370    \r2,(P.o 
I»I,I90   10.'.  4411 


58,860 
00,000 


103,  730 
100,  7ii0 


rivets. 


Pound*. 


:».090 

3!!,  140 


34.  310 

:i:j,  .lan 


30,110 


ff6,690 


Effi- 

rl«  iicy 

of>iHit. 


Temper- 
sture 

of  joint 
in  (1«^- 
un^es 

Knliren- 
heit. 


Peret. 


06.5 
66.5 


07.4 
1X1.0 


(18.7 
08. 6 


C7.9 
09.0 


1544        TESTS   OF   IRON,    STEEL,    Aim   OTHER    MATERIALS. 

TABULATION  OF  SQfGI 


Sbeet  letten. 

NomiDBl  Uilck 

I 

1 

■s 

...«» 

c™. 

.  Sl;lB  of  Joint. 

PUte. 

CBT«ra 

^ 

" 

/Hfc. 

Tnak. 

7,1,^      M 

\                      } 

UK 

7. 
Z 

K 

K 

1 

t 

i 

SSI 

.» 

H85 

Z 

K 

K 

/ 

t 

t 

'i 

USl 

.« 

2^89                      Asm 

\ 

} 

14M 

Z 

I 

U 
M 

{ 

t 

\ 

! 

J: 

liSi 

•J 

I 

14814 

'■ 

N 

S 

t 
^ 

1 

i 

i 

liSl 

.TO 

\                       } 

I4S0 
I4V1 

z 

K 

..... 

9^GC 

1 

S 

iw: 

!a: 

r       \ 
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ETED  BUTT  JOINTS--Con tinned. 


STSKL  PLATS-i-CoDtiiiiied. 


tioDftl  area  of 
plate. 


(MS. 


meh. 


Net. 


Sq.imeh, 


847 


475 

7i3 


112 
:i20 


624 

4HH 


233 


4.481 
4.&67 


S.023 
5.151 


5.618 
5  745 


A.ir4 
6.078 


4.353 
4.530 


BeariDg 

Mirface 

ofrireu. 


SqAnek. 


4.416 
4.542 


4.452 
4. 572 


4.4M 
4.584 


4.470 
4.410 


4.880 
5.U7G 


Shearinc 
area  of 
rivets. 


SqninA. 


9.425 
9.425 


9.425 
9.426 


9. 425 
9.425 


9.425 
9.4t» 


11.928 
1I.U28 


Tenaile 
strKD^b 
of  pliUe 

per 

aqnare 

inch. 


Poundt. 


59.000 
59,000 


69,000 
69,000 


59,000 
59,000 


59.000 
59,000 


59,000 
59.000 


Maximum  stresii  on  Joint  per  tqaare 
inob. 


Tension 
onfnroM 
section 
of  plate. 


Poundt. 


31,990 
31,980 


Tension 

on  net 

section 

of  plate. 


Pounds. 


e3,A70 
•3,NIIO 


34.440  64,9«0 
34,700  !«7,340 


86,000 
36,780 


38,120 
34.00U 


31,050 
32,000 


413,000 
00,130 


05.S10 
5S,070 


OA,HOO 
07,040 


Corn* 

pn>sMion 

on  boar- 

iujc  Hiir* 

faco  of 

rivets. 


Pounds. 


64,090 
64,070 


73.290 
73,790 


78,760 
8--»,870 


90.600 
80,  MO 


58,750 
65,340 


Shearing 

on 

rivets. 


Pounds. 


30,030 
30.870 


34.620 
3A,94NI 


37.550 
40, 310 


42.070 
37.830 


24,030 
25,740 


Effi- 
ciency 
of  Joint 


PsreL 


54.2 
54.2 


5a3 
58.8 


59.3 
62.3 


64.6 
57.6 


52.6 
54.2 


Temper- 
ature 

of  Joint 
in  (io* 
ffroes 

Fabren- 
belt. 


154(i        TESTg   OP    IBOV,    STEEL,    AND   OTHEK    MATERIALS. 

TABULATION  OF  S 
8TSBL  PLATB-CouUmuxL 


Sheet  le  Iters. 


Nomlul  Uilck- 


1 


>4  I      Z 
IS|      Z 


ooopoo 


I    / 
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ETED  BUTT  JOINTS— CoiitiDue<l. 


STEEL  PLATE— CoBiifHied. 


jonal  are*  of 
plate. 


Net. 


BeariDK 

Hiirface 

ofrivftU. 


8q.  inch. 


4.083 
&.089 


5.7iri 
0.708 


«.148 
S.090 


Sq.inch. 


4.968 
5.  Ol!0 


6.130 

&.iao 


5.501 
5.572 


f».029 
4.8»4 


SheariDC 
area  of 
rivets. 


Sq.ineh. 


11. 028 
11. 028 


11.928 
11.028 


11.028 
11.  023 


4. 123 
4.20t 


ff.l02 
5.015 


4.2.<<6 
4.080 


0.940 
10. 0:iO 


0.040 
0.940 


Tensile 
Atrenutl) 
of  plate 

JMT 

fM^naro 
inch. 


Pounds. 


50.000 
50,000 


59,00<) 
59,000 


«I,4C0 
60. 420 


50,000 
5»,0(M) 


50,000 
50,000 


Maxiniiim  stresn  on  Joint  p«r  square 

iuoh. 


Tension 
on  ^nws* 

SCClifMI 

otplali*. 


Pound*. 


84,270 
33, 770 


34,f00 
35.810 


38. 470 
37,740 


3.%,  COO 
36,470 


38,760 
36, 740 


«7,540 


Tennion 
on  not 
HfClion 

iifltlato. 


Cotn- 
preAsion 
on  liear- 
in'i  Hur- 
•facM  of 

livets. 


Pounds. 


Pounds. 


68.640 
67.520 


73.780 
75.650 


Shearini! 

on 

rivets. 


Pounds. 


28,500 
28.810 


81.730 
32.540 


69,1140 


61.9.10 
6:i,990 


85,480 
83,080 


81,700 
84,810 


Effi. 

ciency 

of  Joint' 


Peret. 


50.1 
(0.  fi 


Temper- 
sturo 

of  .joint 
Intie- 
ffrees 

Faliffn- 
heit. 


36,040 
34,460 


63.6 
62.4 


33,S90 

35,550 


4IA.500 
6t9,i:iO 


04,750 
89,880 


40, 850 
36.990 


57.0 
61.7 


65.7 
62.2 


1548        TESTS   OP    IRON,    STEEL,    AND    OTHER    MATfcKIALS. 

TABULATIOJI  OP  SP 


STEEL  PLATE-ContI 

■mod 

-•-   1 

"""."i,""" 

1 

j 

I 

S(».f  , 

Stylsorjoliit. 

1 

j^ 

? 

Plit* 

Cav*™,      1 

PUlp.  ICoTen 

l.ul«. 

J_ 

/•KJI. 

liuh. 

r»eL 

\       / 

im 

Z 

o 

cS^^^oo]-: 

i 

V. 

lissl 

/ 

*-                }*%• 

n^ 

\ 

\        ; 

KM 

isua 

z 

M 
M 

u 

PC^P^ 

t 

1 

i 

:^.; 

■1 

/        \ 

\        I 

lUl 

y 

Y 

" 

o 

pd^bq 

t 
1 

! 

t 

W! 

.ff 

I 

1 

\        1 

1^ 

V 
Y 

S 

■3 

f 

D<:^oo 

! 

^; 

A'"]! 

;5 

} 

IMO 

Y 

i: 

L 

oo^od- 

! 

!: 

SS! 

% 

:/ 

1 

TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS.         1549 


ETED  BUTT  JOINTS— Con  tinned. 


STEEL  PLATS-Continaed. 


i-ionRi  area  of 
plate. 


M«. 


.663 


761 
287 


U17 
174 


»1A 
»28 


Net 


Sq,ineh. 


a..l20 
6.495 


4.346 

4.672 


4.014 
4.96L 


5u542 
6.662 


5.243 
5.2U9 


BoarioR 

sorlaoe 

of  rivetn 


8q,inek. 


4.061 
4.168 


5.415 
5.715 


5.453 

5. 5i:t 


5.528 
5.648 


5.075 
4.710 


Shoarioff 
area  or 
riretn. 


Sq.inek, 


0.940 
0.010 


14.  TM 
14.726 


14. 7J6 
14. 726 


14.726 
14.726 


12.272 
12.272 


Tensile 
Atrenet-b 
of  plate 

per 

sqimre 

inch. 


Pounds.   Poundt. 


Maximnm  streu  on  joint  per  square 
inoli. 


Tennion 

on  croHN 

i*eciiou 

of  plate. 


50,000 
50,000 


50,000 
50,000 


00.4?0 
60, 42U 


00.420 
60,420 


60,420 
6U,  420 


37, 050 
40. 6:)0 


20.000 
30.010 


3.1.010 
:i3,600 


34,780 
34,67U 


36,120 
30,»4U 


Tension 
on  net 
section 

ofplat«. 


Pounds. 


417,590 


70,004> 
7i,070 


•9,470 
09,*J50 


ll9,3HO 
70,400 


Cora* 
prenaion 
on  bear- 
ins  aur 
face  of 
HvetM. 


Pounds. 


07.  00 
00,()00 


52.460 
51.010 


6.1.800 
63,960 


00.650 
00. 420 


76,680 
77,710 


She«rin|i 

on 

riyeta. 


Pounds. 


30,Gr.O 
42, 970 


19.280 
20.960 


2:!.  660 
23, 940 


26.140 
20.620 


29.210 
20,  8H0 


Bffi. 
ciency 
of  joint 


Peret. 


64.3 
68.8 


49.3 
50.8 


5.''>.6 
55.7 


57.5 
57.4 


50.7 
61.1 


Temper* 
atnre. 

of  jfilnt 
indo- 
creoa 

Fahren- 
heit. 


1550        TESTS   OV   lEON,    6TKEL,    AND    OTIIBB    MATERIALS. 

TABULATION  OK  6LS01 


STXI^L  PLArB— ConUDoad. 


».„.,.>«.. 

Komiiu]  iblok 

-! 

! 

PtatB, 

Co- 

™ 

81  jlo  of  Joint, 

AmA. 

,|£i5 

\                        1 

1 

isia 

Z 

'k' 

if" 

p<5^CK5f 

1 

s 

i,j«rfii     a 

1 

\ 

\                         / 

11* 

Y 

" 

8 

o-'<yW^'-o} 

1 

;i 

IS:SI{ 

'.■» 

/ 

\ 

\                          1 

An 

■v 

!• 

Q 

- 

©-"■^f%'^» 

i 

'■ 

,SS:|  :! 

1 

s„,1^ 

ISIB 

z 

K 

K 

U 

:- '          J^ff^  + 

1 

K 

,i«Kill         --1 

/               ^n 

\                        } 

Wl 

5 

K 

K 
K 

i 

-> 

SSI!  S 

/   ^-''              V 

TE8T8   OF   IKON,    STEEL,    AND   OTHEK   MATERIALS.        1551 


'ETED  BUTT  JOINTS— Continued. 


STSEL  PLATE-CoBtinatMl. 


tional  ar«a  of 
pUte. 


OAS. 


neh. 


Net 


Be»riDfc 

Kurfiico 

ofriTeto. 


Sq.inch. 


328 
505 


920 
736 


205 
108 


465 
277 


034 
348 


Sq.inch. 


5  640 

5. 730 


6il70 
6.072 


6.524 
6.477 


5.68.'i 
5.572 


6.110 

:>.  758 


4.688 
4.775 


4.750 
4.663 


4.681 
4.631 


3.780 
3.705 


3.815 
3.G9U 


Sbcarioc 
arraof 
rivet*. 


Sq.inch. 


!2.2r2 
12.272 


Tensile 

streiif^th 

of  pUie 

p<?r 

eqnaro 

inch. 


12.272 
12.  272 


12.272 
12.272 


0.818 
0.818 


0.818 
0.818 


Pounds. 


59,000 
M^.OOO 


00,420 
00, 4  JO 


55.520 
60,420 


50,000 
59,000 


59,  000 
59,000 


Maximum  strcKH  od  Joint  i>er  aqnare 
inch. 


Tenaion  ^  Tennion 
on  groMS  I   on  net- 


nectiou 
of  plate. 


Pound*. 


sccliou 
of  plat u. 


Com- 


iuu*Hur- 
faiut  of 
rivet*. 


on 
riveta. 


33,730 
35,260 


37,930 
38, 720 


36, 530 
38.740 


37,SOO 
39,  000 


37.600 
36,000 


Pounds. '  Pound*.  Pound*. 


Ill,770 


63,740 

66.440 


62.360 
«4,9»0 


•1,040 

58,440 


74,3*10  I    28,390 
77,570  I    30,100 


87,200 
89.150 


87, 440 
9-2, 920 


03,780 
97,650 


97.900 
9;t,740 


36. 220 
33,870 


36.610 
35,0«0 


30,110 

30,850 


38.040 

:i4,ii«o 


Kffi- 

cltrncy 

of  Joint. 


Peret. 


57.0 
50.7 


Temper- 
•tuie 

of  Joint 
ii7de 

Falin-n- 
beit. 


62.7 
64.0 


65.8 
04.1 


63.6 
60.1 


63.7 
61.0 


1552         TESTS    OF    lUON,  STEEL,  AND    OTHER    MATERIALS. 


TABULATIOX  OF  SDiGLi;. 


STKKL  PLATE-GoDlinued. 


o 
'A 


Sheet  lettera. 


Plate. 


1522 
1623 


Z 
Z 


Covohi. 


M 


M 
M 


Stylo  of  Joiut. 


v^-,„,.-„ \ 


>tuuinal  thick- 


Plate.  |Cov»»rM 


]    Siicof    f.^ 
'ri  veto  and  "**^ 

I  pble. 


Inch. 


I 


Inch, 


Inch. 


T  / 


/■d 


1i*«aDdU'     .'A 


I 


NOTB.— The  flffures  In  larger  type  indicate  the  manuor  of  failure.    When  different  kind  of  fra^m 


J 


TESTS    OF   IRON,  STEEL,  AND    OTHEK   MATEKIAL8.         1553 


VETED  BUTT  JOINTS— Continued. 


STEEL  PLATE— Coutioued. 


BctioDal  area 
of  plate. 


roas. 


Not. 


Beariiip 
of  rivets. 


Shuarinj! 
area  or 
rivets. 


Tensile 
strenutb  j 

,V,.r       Tension 


Maximutu  stress  on  Joint  per  sqnure 
inch. 


square 
iucb. 


on  gross 

.nee  t  ion 

of  plate. 


Tfirsion 
on  net 
section 

of  plate. 


itich 


Sq.iiich. 


\  o:r: 


6.  :r>j 

(j.4i7 


:Sq.  itich. 


3.710 
3.770 


St],  inch. 

I*oitndt. 

9.  HIS 

.')•),  000 

U.8i8 

5U,  OCO 

I'uundM. 


4(»,  (40 


Fotindt,. 


o:t,5lo 

ii3, 050 


0onipn*8- 
sum  OH 

stirface  ol 
rivets. 


Fvunds. 


Efli- 
rivets. 


Torajwr- 
utiire 

i>f  joint 
in  dr 
Crees 

Fiibre..- 
lieit. 


I'oHudM.     l*rr  ct. 


1 07, :i'M\ 


40.910 
41,210 


C7.7 
C7.3 


marred  iu  tbu  same  joint  it  is  indicated  by  oniployin^^  larger  type  iu  more  tbao  one  oolumu. 

H.  Ex.  31 98 


1554        TESTS    OF    IKON,    STKKL,    AM)    OTIJKK     MATKJilALS 


Ta 


STEKL  PLATE 


2  able  of  effieU^c 


Plate. 

No.  of 
te«t. 

1308 
1313 
1314 
1323 
1324 
1337 
1338 
1355 

1356 
1359 
1360 
13G7 
1368 
1379 
1380 
1396 

1390 
1401 
1402 
1411 
^  1412 
1425 
1426 
1443 

1444 

1461 
1452 
1463 
1464 
1481 

1482 
1489 
1490 
1503 
1504 
1523 

Pitch  of  rivet*. 

1 
1ft" 

Percent.  \ 
67.5 
68  3  1 

!.■ 

Per  cent. 

72.8 
72.1 
OR.  A 

2" 

Per  cen 

68.* 

68.< 
64.  < 

6S.! 
64.  i 

5&; 

"*  70.0 
70-3 
61.7 
6'..  1 
hH.7 
57.3 

64.7 
68.9 
66  .1 

** 

i" 

1"           

Per  cent. 
68.9 
CU.  0 
65.9 

1 

t.\Fer. 

•  -  '   •  -  -  • 

64. 8      <{7. 1 

5    : 



t 

62  6 
63.0 

1    i 

....    J 

,  ,  ,  ^  m       ....I 

»     4 

}     4 

« 

74.6 

ri.7 

73.3 
7'J.O 

6&2 
68.3 

09.0 

70.1 
64.5 
63.0 

1 
• 

6fi. 

1  •• ' 

1 

1" 

64 

C 

t     X' 

1    *A 

ton 
66.1 

68.1 

79.6 
64.  5 

1 

4» 

7i( 

z.'4)      am 
06.0      76.4 

i    »2 

f 

i' > 

r 

62.8 
60.1 

:v. 

1    Ai 

1 

1 

5L> 

60.1 
62.  T 

63.8 
58.3 
58.3 

!   741 

US 

»( 

Hi 

5iS 

54.2 
54.2 





5^1 

«: 

• 



NOTE6.— FiinireH  in  li^aTy-faced  type  d«ptt»t^ 
Sap«r  nnmben  tit»te  the  lempentiR" 


TESTS    OF    IKON,    STEEL,    AND    OTUEU    MATEKIALS.         1565 


No.   1. 


singU'-yivftfAl  buUjoint$. 


ST££L  PLATE. 


Pitch  of  riveta. 

DiaraeU^r 

of  n  vet- 

bolefi. 

Inches. 

1 
1 

1 

ft 
i 
i 

,i 

1 

I 
I 
i 

i 

1 

2i" 
J*er  ct. 

2j" 
PercL 

1 
24"     1 

1 

28" 

1 

1 
Per  eL  , 

2i"    1 

2j" 
Perct. 

•A" 

3J" 

3i" 

3i" 

Per  et 

Peret. 

Per  et. 

Per  cent. 

• 

Percent. 

Per  cent. 

• 

72. 7 
74.0 
7».  1 
70.0 
61.6 
61^.4 

70.7 
72.3 
63.7 
68.4 

76.8 
67.1 
72.1 
68.6 

69.8 
68.3 
65.4 
68.4 

77.1 
75.0 

73.5 
74.1 

73.7 
73.4 

.  .... 

.......... 

. 

70.7 
f.8.2 
6.'>.4 
64  1 

72.4 
70.4 
65.3 
68.3 

75.5 
75.6 
69.8 
69.5 

67.4 
68.3 

68.8 
69.8 

73.2 
75.0 

6G.4 

Mi 

77.6 
60.3 

XA 

75.5 
•6.7 

400 

72.8 
64.5 

TOO 

62.7 
58,0 

• 

500 

77.3 

'      66.0 

62.3 

500 

76.7 

67.2 

400 

76.9 
62.0 
61.2 

500 

81.5 
67.6 

600 
70.5 

64.5 



• 

J      6'l.5 

1 

1       n-vi 
1      G7.2 

500 
80.3 

07.0 

soo 
67.5 

70.0 

67.3 

n 
i 

1 

It 

1 
1 

It 

it 

t.      56.5 

400 

68.6 

60O 

64.3 

• 

83.  G 

65.8 
65.5 
59.8 
60.7 
1 

;      64.6 
;   57.0 
1      69.1 
1      60.6 
t      65.6 
55.7 

66.6 
66.1 

6*2.6 

j      62. 1 

1 

65.0 
64.5 

66.1 
64.7 

62.8 

1 "■ 

57.8 

66.6 
66.5 

67.  i  !   AA.7 

67.9 

6v.9 

58.0 

66.6 

68.6 

# 

1 

62.3 

1 

::::::::::!:::::::::  i:::;::::: 

68  0 

63.6 
62.4 
57.5 

!      67.4 

1 

57.0 

61.7 
59.7 
61.1 

65.7 
69.tl 

67.0 
69.7 

64.3 
68.8 
62.7 
64.0 

!                ! 

57.2 

1 

40.3 
50.8 

65.8 
64.1 

63.6            63. 7 
06. 1         6i.O 

67.7 
67.3 

i  ^iDt  did  not  fracture  along  line  of  riveting. 

\  joints  tested  at  tempecaturea  above  atmoepherio. 


1556      tests  of  iko-n,  stei!.l,  and  other  materials 

Table  No.  2. 


Ttkblc  of  differences  hetweeH  V^e  efficiencies  and  ratios  of  net  to  grass  areas. — single-ritci 

butt  jointSy  steel  plate. 


Plate. 

No.  of 
teat. 

1308 
1313 
1314 
1323 
1324 
1337 
1338 
1355 

1356 
1359 
1360 
1367 
1308 
1379 
1380 
1305 

1396 
1401 
1402 
1411 
1412 
1425 
1426 
1443 

1444 

1451 
1452 
146:i 
1464 
1481 

1482 
1489 
1400 
1503 
1504 
1521 

1" 

Width  of  i»lato  between  riv 

ot  boles. 

\\"  \    14" 

i 

li" 

P.cf. 

li" 

li" 

ir 

F,ct. 

ir 

2" 

1 

Inch. 

F.ct 
6.0 
6.8 
8.8 
7.7 
8.0 
9.3 
14.8 
18.8 

13.1 
11.  i' 

11.  I 
11.2 
11.2 

9.7 
6.8 
7.3 

200 

9.0 

11.1 

11.1 

250 

13.5 

250 

12.8 
10.1 

300 

12.  2 
4.6 

6.1 

9  4 
8.3 
8.3 
9.5 
9.4 

4.1 
4.1 
5.5 
7.1 
4.8 
6.4 

• 

P.cU 
4.6 

P.  a. 

ft  1 

p  a. 

P.Cl. 

P.tft 

F.eL 

5.  6       5. 4 

6.  3       7.  2 

7.0  6.1 

8. 1  8.  8 

4.0 
5.6 

11.7 
8.9 
5.8 

10.5 

7.5 
8.8 
7.6 
9.2 
12,1 
8.5 

i\ 

11.8 
2.1 
3.5 
6.6 

3.1 

1.6 

13.4 

11.3 

• 

9  6  < 

8.8 

7.6 

9.1 
7.7 

0.0 
10.1 
5.4 
8.9 
6.7 
6.6 

300 
19.6 

8.11 

10.0 

300 

20.1 
6.2 

300 

15.2 

17.2 

6.5 

».7 

7.5 
7.1 
8.9 
7.8 
8.0 

5.3 
5.8 
7.9 
7.2 
8.2 
8.3 

9.4 
5.9 

7.8 

*a2* 

&8 

"7.*  6' 
e.7 

7.5 
7.H 
5.9 
8.0 
9.9 
5.9 

2.1 
3:j0 
6.4 
400 
17.2 

7.4 

200 

4.7 

5.9 

-00 

10. 2 
5.3 

300 

17.4 
8.1 

ao 

7.2 

7.2 
.  8.0 

3.7 

6.6 
6.4 
7.9 
7.4 
7.3 

6.2 
3.8 
9.6 
7.1 
7.4 
10.1 

h 

9.4 
7.2 
9.8 
9.5 

10.5 

10.6 

5.5 

6.4 

I 

5.2 
6.2 

7.9 
9.8 

5.3 

500 

16.4 

400 

14.9 
6.5 

6.9 

:ioo 
21. 7 

400 

7.5 

GOO 

3.2 
8.1 
7.6 
7.6 
7.1 

6.7 
-0.1 

8.0 
7.3 
6.H 
8.6 

STrf) 

12.3 
3.5 

500 

17.2 
6.0 
4.9 
4.1 

M 

5.2 

400 

14.9 

GOO 

11.4 
5.4 

500 

17.8 
4.0 

5110 

10.4 
6.1 

...... 

I 

200 
5.0 

7.5 

•  •  • 

3.S> 
4.tl 

8^: 

6.6 
6.0 

9.0 
7.6 

3.1 
tl.7 

7.5 
7.4 

f 

6.2 
5.8 

6.9 

6.1 

3.9 
5.9 

-Oi 

4.7 
2.4 
5.1 

6.6 
3.1 

6.2 
7.4 

3.4 

7.9 

7.6 

5.8 

i- 

3.5 

6.0 

2.1 

2J" 

Pr.cU 
4.7  i 

4.3  i 

I 

! 

Diame- 
ter of 
rivet- 
huleii. 


Inchet. 


\ 

I 
I 
I 


1 

1 


V 

I  i 


1 
1 

i 
\ 
\ 

i 

1 

1 

i 

i 

1 

1 

u 
li 

1 
I 

li 
li 
U 
li 


^ *••.>  1 

^ ; I 

Notes.— Pivrures  in  beavyfaced  typo  denotes  tliat  joiut  did  not  fraotore  along  line  of  rivetisc. 

Super  uumbers  state  tbe  temperature  of  jointM  teated  at  teuiperatare«  above  atmoB{tJ><i^' 


i 


TKS;TS    of    mc)N,    STEEL,    AND    OTHER    MATERIALS. 
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Table  No.  3. 

KxcesH  ill  Mirenglh  of  net  section  in  joint  over  strength  of  tensile  test  strip — singU-rtveted  butt 

joivtSy  st^el  plate. 


Plato. 


Inch. 


No.  of 
t(«r. 


1  ' 


4; 


t 


8; 


IMA 
1314 
i:{23 
MV2* 
]Xil 
\X\ti 
l:t55 

]:)ri€ 

135U 
1364) 
13«7 
13G8 
1379 
i:»iJ 
139:. 


1306 
1401 
1402 
1411 
141U 

142(5 
1443 


I 


I42r. 


1444 

14M 
1452 
146:{ 
1404 
1481 

1482 
1480 
14!)0 
1503 
1504 
1521 


AvpTftge  of 
all  jointH 


Per  ct 
9.8 
11. I 
15.4 
13.4 
17.4 
19.7 
29.0 
17.6 

21.2 
18.1 
19.3 
19.  5 
20.9 
18.2 
15.  5 
14.6 

200 

15.6 
15.8 
20.9 

25.  5 
20.3 

.TilO 

26.0 
9.8 


15.1 

17.7 
16.0 
16.6 
20.2 
20.0 

8.3 
8.2 
11.6 
15.2 
10.8 
14.4 


ir 


Per  et. 
7.2 
8.8 
10.5 
11.7 
14.4 
17.0 
16.  5 

14.  5 

14.1 
ll.l> 

15.  0 
16.8 

9.7 
15.9 
12.6 
12.5 

32.8 
14.4 

17.8 

3rt0 

35.8 
11.8 

•TOO 

28.8 
34.4 
13.2 


13.5 
17.2 
16.8 
15.  8 
18.4 

10.1 
14.1 

16.0 
14.5 
17.4 
17.6 


Width  of  plato  between  rivct-holo8. 


16.2 


U" 


7Vr  ct. 

9.1 

8.1 

9.2 

9  7 

14.7 

15.9 

10.6 

14.2 


W         li" 


Per  ct 


Per  ct. 


r.     I 


12.0 
12.5 
10.1 
13.5 
17.8 
10.0 


3.4 

3.V) 
10.3 

28.9 


12.8 

5.5 

10.8 

mo 

12.3 

10.1 

3no 
29.6 

13.7 

14.0 
13.2 
13.6 
15.3 

%M 

12.1 
12.3 
15.  2 
15.0 
14.6 


6.2 
8.5 
14.7 
14.6 
10.0 
18.0 


9.6 

15.  6 
li.7 
12.8 
17.9 


8.7 

27. 0 

4n«) 

25.8 

11.3 

12.1 

.VK) 

39.7 

400 
12.2 
fioo 
5. 2 
14.0 
13.2 
j3.7 
13.0 


9.1 

11.0 
11.9 
14.4 
20.1 
14.1 


14.9 
11.4 
10.3 
15.  9 


3.V) 

19.5 
5.0 

28.7 

11.3 

8.7 

7.3 


11.5 

— o.« 

15.  8 
13.  0 
13.2 
16.5 


U.4 


12.3 


12.9 


11.1 
10.1 

15.7 
13.5 


\%" 


Per  et    Per  ct 


16.1 

4.7 

3.2 

2.5 

5.6 

21.0 

10.7 

17.7 

16.1 

18.5 

8.9 

10  3 


8.2 
9.8 


8.6 

4(111 

2».0 
19.4  I 
9.1 


.'■no 
28.1 

6.4 

32. 0 

10.  I 


:s.8 

8.5 
4.7 
9. 0 


11.9 


5.9 
4.3 

12.8 
12.7 


11.2 
5.3 

11.0 
13.3 


11.0 


10.2 
9.7 


Per  ct 


12.7 
13.5 


12.2 
15.1 


*(I0 
8.1 

12.2 


10.1 

9.8 


5.  5 

11.5 

13.  0 

10.0 


9. 


5.7 

10.1 


11.8 


Diaino- 
t4'r  of 
rivot 


\l"     I      2"       I  liolas. 


I 
Per  ct !    Inch. 


10.6 
10.1 


■        V 


5.3 

6.5 


11.1 
9.9 


3.5 
-0.9 


01// 


2i 


Perct. 
7.7 
6.9 


7.0 


\ 
% 

I 


8 
i 

•5 


1 
1 

I 

X 

M 
1 
1 

n 
u 

1 

\\ 

u 


U 


u 
u 


NoTKg. — FijfnTw  in  hwivy-faced  type  denote  that  joint  did  not  fractnre  alon^  lino  of  rlvetinp. 

SujxT  nnnibore  ktate  the  t^ropcratnre  of  joiutA  t4>flt4Ml  at  t4^niporatnreii  above  atmoflpheric. 
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Table  No.  4, 

Compression  on  bcaHvg  surface  of  rivetM  and  cjvvfts  in  tensile  strength  of  net  strihn  §> 

ptafe-^single-rirtted  butt  joints,  steel  plate. 


Coinprp«- 

1 

1 

1                1 

1 
1 

Coropr*!« 

, 

PlfttO. 

No.  of 
tc«t. 

[{ivct-  1 
lioloH. 

1 

teilK.lr       ; 

Rtronulli. 

I 

!  N«-t. 
Rivet-  wiiltli 
ImloH.      of 
dI.iU'. 

si  on  on 
hear  in  2 
HiirfatH) 

I 

Bqtiaro 

i 

%r 

Kqiiare 

— —  - 

Inch. 

inch. 
Inch,    round*. 

1 

,   Inch. 

1 

1 

Inch. 

iiu-ii. 
Ponndt. 

Inch. 

Per  cent. 

Jneh. 

;  PfTffJii. 

' 

1309 

g 

109,040 

11.1 

1            , 
1 

1312 

1 

' 

\  134.750 

8.1 

1308 

li 

1U8.370 

0.8 

1313 

1 

133.720 

&1 

1314 

i 

94,890 

15.4 

) 

1310 

it 

1 14,  750 

17 

\{ 

1315 

4 

93, 330 

13.4 

\     *• 

1318 

Hi.  610 

^1 

1325 

f 

84,  510 

19.7 

1329 

1 

10:4, 860 

ISf 

13J4 

e 

92,  870 

17.4 

1328 

:  i 

102.810 

ii: 

1339 

1 

72,580 

17.6 

■ 

1343 
1342 

1 

1 

87.  7.tO 
85.130 

1i! 

ii>.<  1 

• 

135(1 

8 

105, 170 

21.2 

!             1 

1357 

g 

102.490 

lai 

f 

1365 

I 

112.000 

11 :. 

1361 

i 

80,430 

19. 5 

1364 

I 

111,  .510 

11  ♦ 

h 

1360 

I 

86,  330 

19.  3 

1' 

1373 

I 

94,580 

us 

1368 

S 

75,  000 

20.9 

1372 

1 

IH,  210 

10. 1 

i3cn 

h 

73,  150 

18.2 

1385 

1 

80,570 

lui; 

1380 

1 

09,010 

15.5 

1384 

1 

79.  810 

IT..'* 

■ 

1381 

1 

66,880 

14.6 

r 

1400 

} 

►  u 

9aR30 

a.* 

i 

1397 

2 

>    1 

90,  900 

15.  8 

4^ 

1407 

{ 

9.'*,  310 

Vli' 

\i 

1402 

J, 

79, 130 

20.9 

1417 

1 

8:i,  220 

\i\  f 

a" 

1413 

1 

OH.  780 

20.3 

1431 

u 

71,160 

jo.l 

■ 

1427 

n 

57,3:iO 

9.8  1 

8- 

1456 

1 

82.110 

14  f 

1445 

J, 

74. 000 

17.7 

1457 

1 

81.040 

ni 

1444 

7 

72, 330 

15.1 

1409 

n 

73.540 

15.3 

8 

1452 

1 

64,150 

16.6 

1468 

n 

72. 3;to 

i:'- 

1453 

1 

64,110 

16.6 

1405 

n 

58,  780 

20.0 

r 

1487 

1 

1 

8>,870 

M\ 

1464 

n 

5S,  690 

20. 2 

1 

1495 

u 

1 

75,050  ! 

v.: 

}' 

1494 

u 

73.780 

Vl 

f 

1491 

n 

65,  340 

15.2 

1.508 

u 

69,650  1 

1.'.' 

1482 

1 

01  090 

a3 

1509 

n 

i 

(.    69,420  ' 

Iff' 

J« 

1483 

1 

64.070 

8.2 

1490 

u 

58, 750 

11.6 

1605 

u 

54.010 

14.4 

£ 

1321 

\ 

1 

f  124,  880 

?.' 

1504 

u 

52, 460 

10.8 

1320 

% 

122.  no 

(i : 

i^ 

1330 

\ 

110,8.30 

i;.T 

1331 

106,  020 

11  n 

» 

1311 

g 

■ 

'119,810 

8.8 

1345 

1 

Oli.  070  i 

1"' 

1310 

8 

119. 180 

7.2 

1344 

1 

92,870  ' 

V\t 

1317 

i 

103,750 

11.7 

^ 

1310 

i 

102.  6;J0 

10.5 

r 

1366 

1 

116,340 

ft^. 

1327 

I 

94.480 

17.0 

1 

1375 

102,300 

11.: 

1326 

h 

92.210 

14.4 

h 

1374 

1 

97. 620 

i.'^f 

i:V40 

1 

82, 150 

10.5 

1380 

1 

87,910 

11* 

1341 

1 

i 

80,  820 

14.5 

1 

1387 

1 

87,350 

i:.i> 

• 

1303 

a 

4 

1 

95, 130 

16.8 

A 

1408 

I 

n 

102,500 

S.T 

1302 

3 

93.  620 

15.0 

1419 

1 

i)2,150 

113 

3  J 

1371 

I 

89, 0<H> 

15. 9 

1432 

u 

81,430 

111 

S" 

1370 

i 

84,  280 

9.7 

1382 

1 

75.040 

12.0 

•! 

1458 

1 

89.260 

14.3 

1383 

1 

'  li   V    A  800 

12.5 

1459 

1 

89.170 

11 : 

1470 

u 

77,  740 

i-t.: 

C 

1404 

1- 

86.  670 

17.8 

1471 

n 

77,  270 

a? 

^\ 

1411 

1 

74. 430 

11.8 

\ 

I 

1429 

li 

66.840 

13.2 

1 

J- 

1488 

1 

90.  COO 

11.5 

1496 

u 

85,480 

l.'V 

% 

1447 

7 

M 

80.280 

13.5 

1497 

H 

83.980 

1!.'; 

1454 

1 

TJ.  510 

17.2 

1511 

U    J 

77,  7iO 

i«v:. 

145:) 

1 

72. 250 

10.8 

1510 

7K.  080 

11- 

HOC. 

n 

06,  240 

15.  8 

j 

1407 

H 

60.  240 

18.4 

1 

1 

I !     1323 

J 

rni.4G<^ 

lit' 

l^RI 

1 

73,200 

10.1 

1.TJ2 

1 

r2l»,  1.5H 

%^ 

141»2 

1?. 

08.  WO 

10. 0 

1          ^ 

1333 

\ 

■  u 

116,07*; 

ii« 

i^ 

M9:{ 

1.^. 

67,  520 

14.5 

1:532 

^111,500 

1!  ? 

1507 

u 

63.  960 

.17.6 

134(> 

1 

108.960 

SLl 

1500 

1     H 

• 

63,  890 

17.4 

!t 

1347 

1 

■ 

lu:t,54o 

1          lil 
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Comprtmion  on  hearing  nnrfacr  ofrirets,  etc, — Contiuned. 


1 

1 

CompreH- 

1 

1 

Compres- 

! 

1 

1     Plato. 

No.  of 
lest. 

RivH- 
holeM. 

v,.*      aion  on 

width    ^"•"••"P 
^JJJ?"    surface 

ExceHs 

tenAilo 

stronfTth. 

Plate. 

1 

Ncof  Rlvet- 
to.Ht.    holes 

Net 
width 

of 
plate. 

aion  on 
bearing; 
snrfiaco 

per 
square 

Exc^^s 
Blren^h. 

• 

■  " 

inch. 

1 

1 

1 

1 

i   Jneh. 

Inch. 

Inefu 

inch. 
Poundn. 

1       Jneh. 

Inch. 

Inch. 

Pound*. 

Per  e«nt. 

• 

P#r  cent 

1               f 

1377 

! 

' 

f  108,260 

11.4 

( 

1500 

1 

> 

C   94,7.".0 

11.2 

1      h 

137G 

105,470 

14.0 

l< 

1515 

[  n 

<    89. 15(^ 

13.3 

13KH 

1 

93.710 

16.3 

i 

1514 

♦ 

S 

i    81,2m 

U.O 

1380 

1 

93,390 

16.9 

1 
t 

1            / 
1            ' 

1337 

\ 

1 

125.990 

2.7 

€ 

1421 

1 

90,850 

11.3 

1336 

J24,0".'U 

4.7 

h< 

1434 

U 

85,540 

a7 

1350 

1 

11K..'JU0 

21.0 

1435 

n 

^  H 

^     »4,420 

7.3 

1351 

114.  98i) 

17.7 

»f 

1473 

n 

80.  40(» 

13.5 

«1 

1393 

111,070 

0.8 

1472 

H 

84.770 

15.7 

1302 

109,540 

8.2 

( 

1499 

n 

81.810 

8.5 

*1 

1425 

'  11 

.  111.490 

6.4 

i< 

1513 

u 

77. 670 

9.6 

1439 

U 

09,450 

10.1 

I 

1512 

u 

) 

I   74.320 

4.7 

.1 

147C 

n 

99,410 

10.2 

• 

1477 

u 

07,430 

9.7 

1 

( 

1.502 

u 

97, 0.'iO 

5.5 

.1 

1334 

1 

\ 

(-127,560 

10.1  i 

i] 

l5o:i 

u 

90.600 

11.5 

1335 

If 

123,030 

3.2 

( 

1516 

u 

87,440 

13.0 

1349 

1 

112.380 

10.7' 

1348 

1 

101,620 

5.6  1 

i\ 

1353 

1 

f  120. 160 

1,3.5 

, 

1352 

125,  220 

12.7 

1       a. 

1379 

,i 

116,280 

16. 5 

• 

1378 
1391 

1 

115,  680 
>  103,600 

16.1 
10.3 

i\ 

1395 
1394 

'  IX 

115.600 
^  113,240 

16.1 
12.  2 

1390 

1 

102,  340 

8.0 

i 

1441 

u 

108,220 

12.2 

M 

1422 

1 

104,490 

ao 

\ 

1470 

li 

lU2,4i<i 

9.8 

1437 

H 

04.730 

9.1 

1519 

d 

.  97,0.50 

10.1 

•1 

1475 

n 

93,120 

12.7 

1 

1354 

}* 

V  133. 730 

10.6 

1474 

li 

93, 110 

12.8 

1620 

u 

)    07,900 

3.5 
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Sheet  O. — ^V'  *^^^^  2)lat€. 


1236 


142 1 


1420 


1437 


1425 


1437 


1425 


143n 


1430 


1424 


1411 


1419 


UIO 


1419 


141.* 


1 

1431 

1430 

1410 

o 

Ci 

1431 

1411 

141R 

Sheet  P. — /v/'  steel  plate. 


1236 

1430 
1430 

1438 

lUl 

1421 

1432 

1440 

]43fi 

t 

1433' 

1420 

1432 

1440 

1420 


( 


14?1 


1441 

1442 

1442 

1433 

1443 

1443 

CI 
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Sheet  Q. — 1\"  sUd  plate.. 


1234 


1434 


1436 


1417 


1409 


1428 


1408 


14 IG 


I40» 


1239 

1429 

1416 

1409 

1417 

142R 

Sheet  11.— iV'  *^^^'  plate. 


1398 


1232 


1402 


130ft 


1403 


1404 


1403 


1- 

1400 

1404 

1412 

urn 

1413 

1413 

1413 

1401 

1562        TESTS    OF    IRON,    STEBL,    AND    OTflKR    MATERIALS. 

Sheet  ^,-^}^^"  nteel  plate. 


• 

1401 

1420 

1407 

1426 

1405 

1405 

1406 

wn 

1414 


1414 


1415 


1415 


1427 


1435 


1427 


]40€ 


1422 

1 
1 

1434    ' 

1 

1422 

1423 

1435 


im 


SiiEET  I. — g"  Hteel  plate. 


• 

1460 

MTT 

• 

1200 

1478 

1470 

1471 

1479 

1460 

1461 

H?5 

1                      1 

1477 

1458 

1469 

1476 

14.^8 

1468 

Sheet  J. — g"  aUel  plate. 


1479 

1470 
1471 

1261 

1251 

1461 

1478 

• 
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Sheet  K. — ^-J'  at  eel  phi  te. 


1518 


iruo 


1519 


1518 


1520 


1400 


1561 


1484 


1484 


1521 


1521 

1483 

1483 

1472 

1486 

1488 

.  —  — 

1282 

— 

Sheet  L. — -^"  steel  plate. 


Sheet  M. — /«-"  steel  plate. 


1500 


1487 


1522 


1264 


1022 


i5ori 

1493 

ir)23 

- 

n 

Vl 

m 

IMVi 

I5a'> 

149^2 

I 
1 

Sheet  N. — ^-/'  nteel  plate. 


1 

1409 
1513 

1500 

1506 

1488 

1494 

12«r. 

ir.01 

1 

1501 

1467 

1513 

148S 

1507 

1489 

I" 

•-• 

1564        TESTS    OF    IRON,    STKfvL,    AND    OTHER    MATERIALS. 

SUKET  O,—-^^"  steel  plate. 


1495 


1506 


1489 


U94 


2Ci6 

1515 

1303 

1514 

1515 

1495 

15U 

1503 

1502 

15(iT 

Sheet  P. — i^g"  steel  plate. 


1485 


1497 


1485 


1510 


1491 

1516 

1367 

1517 

1497 

1496 

Sheet  Q. — ^"  steel  plate. 


• 

o 

8081 

to 

oo 

g 

ft 

1268 

Sheet  R. — i"  steel  plate, 


1281 


1400 


1413 


1405 


1404 


14K 


f 


1401 
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Sheet  S.-^^'  steel  plate. 


1282 

I40G 

— --- 

1427 

1426 

1435 

14'JU 
1422 

1416 

1415 

1414 

1407 

1434 

1429 

I 


CO 
r.-t 


Sheet  T.— i"  steel  plate. 


1283 


14U8 


1409 


•      14M 


1425 


1436 


1424 


1411 


U18 


141 J 


cv 
I  - 

CI 


Sheet  U.— .]"  steel  plate. 


CO 

9 

1441 

1440 

1421 

H3U 

1438 

1 

o 

CI 

r^ 

1284 



1432 

1420 

1433 

u;ji 

14:{0 

Sheet  V. — g"  steel  plate. 


CI 

1285 

»5  • 

1447 

1452 
1446 

1481 
1480 

1448 
1455 

14G:, 
1454 

1464 
1449 

1462 

14 

1453 

1472 
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Shket  W. — g"  steel  plate. 


t 

12M 

1 

1 

14G3 

1457 

1451 

• 

147& 

1475 

1458 

1476 
14G9 

1477 

1473 

146G 

14M 

1450 

1468 

1459 

1467 

Sheet  X. — §"  steel  plate. 


1471 


1461 


1479 


1478 


1470 


1460 


1287 


SiiBET  Y. — 5"  Steel  plate. 


1294 


1515 


1508 


1510 


1514 


1509 


1511 


n 


1496 


1617 


1507 


1497 


1500 
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■ 

Sheet  j&.—f'  uteel  plate. 


• 

1203 

1484 

1496 

1402 

• 

1522 

1C03 

14c» 
1405 

15?0 

1491 

IJOJ 

1500 
1513 
1512 
1001 

1292 

1485 

1518 

1523 

1487 

1494 

1488 

U&i 

1019 

14U9 
1490 

1512 

\IS1 

1521 

15M 

1502 

PHOTOGRAPH  OP  A  SHEARED  RIVET. 


H. Ex. 31. 49.2. 
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TENSILE   TESTS 


OF 


STEEL  AND  WROUGHT-IRON  EYE-BARS. 


H.  Ex.  31 99  15C9 
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TEH8ILE  TESTS  OF  STEEL  AHD  WEOUGHT-ntOir  ETE-BABS. 

*     « 

The  steel  ejebars  were  furnished  by  General  C.  P.  Stone,  chief 
engineer  for  the  American  committee  of  the  Statue  of  Liberty;  the 
wrooght-iron  ej'e-bars  by  Mr.  J,  T.  Fnrber,  general  manager  of  the 
Boston  and  Maine  Eailroad  Company. 

In  addition  to  the  data  asaally  obtained  from  tensile  tests,  special 
attention  was  given  to  the  change  in  the  modulus  of  elasticity  of  the 
metal  which  occurs  after  the  primitive  elastic  limit  has  been  passed. 

Previous  observations  of  this  nature  are  recorded  in  Report  of  Tests, 
1883,  pages  197,  200,  and  207. 

The  modulus  of  elasticity  under  different  loads,  either  ascending  or 
descending,  is  nearly  constant  within  the  primitive  elastic  limit. 

When  a  load  is  applied  which  exceeds  the  elastic  limit  suflBcient  to 
cause  considerable  stretch  of  the  metal,  there  is  a  reduction  in  the 
moiluhis  of  elasticity,  this  property  l^eing  then  affected  not  only  by 
loads  above  the  primitive  elastic  limit  but  also  by  loads  below  that 
limit.  Under  ascending  loads  the  value  of  the  modulus  of  elasticity 
diminishes,  reaching  its  minimum  value  with  the  last  increment  of  loacl. 

Under  descending  loads  the  material  does  not  return  over  the  same 
curve  which  the  ascending  loads  traced,  but  the  maximum  value  of  the 
modulus  of  elasticity  is  found  with  the  first  decrement  of  load,  the 
value  diminishing  as  the  loads  are  released.  The  upward  and  down- 
ward curves  closely  resemble  each  other,  the  maximum  curvature  being 
at  the  terminating  ends,  one  curve  being  nearly  the  reverse  of  the  other. 

While  the  bar  is  in  this  st>ate  it  is  seen  there  is  an  apparent  loss  of 
mechanical  work  in  stretching  the  metal  and  its  recovery,  represented 
by  the  area  between  the  ascending  and  descending  curves.^ 

When  the  ^bar  is  carrying  the  maximum  load,  if  the  load  is  released 
a  few  thousand  pounds  and  then  applied  again,  a  high  value  of  the 
modulus  of  elasticity  is  obtained,  both  descending  and  ascending.  If, 
however,  the  load  is  released  to  zero  momentarily  and  quickly  re-ap- 
plied, the  metal  shows  a  low  value  of  the  modulus  of  elasticity  when 
the  higher  loads  are  reached. 

These  values  depend  upon  the  total  range  of  stresses  to  which  the 
metal  is  subjected.  The  results  are  not  materially  changed  if  the  bar 
sustains  a  high  load  several  hours. 

Allowing  a  short  period  of  rest  after  each  increment  or  decrement  of 
load  ])roduces  a  slight  addition  to  the  elongations  in  the  one  case  and 
to  the  recoveries  in  the  other,  this  additional  movement  becoming  more 
]>rominent  as  the  range  of  stresses  increases. 

These  changes  in  the  modulus  of  elasticity  which  follow  the  displace 
ment  of  the  metal  by  stretching  are  temporary,  from  which  the  bars 
recover  after  a  perio<l  of  rest,  the  wroughtiron  bars  recovering  a  uni- 
form modulus  of  elasticity  sooner  than  the  steel. 

Alternate  loadings  by  tension  and  compression  of  a  section  of  the 
stem  of  wroughtiron  eye-bar  No.  7G7,  after  a  long  interval  of  rest, 
showed  that  a  uniform  modulus  of  elasticity  prevailed  over  a  range  of 
stresses  of  70,000  pounds  per  square  inch.    The  deflection  of  the  bar 
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under  compression  loads  iici^nuts  for  the  coini)rcssion  incaflureino«t.H 
being  less  than  the  elongations  for  equal  increments  of  load,  as  the 
micrometer  was  locateil  on  the  convex  side  of  the  bar. 

The  sectional  arejis^of  the  bars  were  first  determined  by  calipering. 
After  stretching  they  were  computed  on  the  assumption  that  the  volumes 
remained  constant,  and  that  the  sectional  areas  diminished  in  the  same 
proportion  as  the  stems  elongated. 

It  is  known,  however,  that  the  volume  does  not  remain  constant,  bnt 
increiises  when  the  metal  is  strained  beyond  the  elastic  limit.  Data 
are  not  available  showing  to  what  extent  the  change  in  specific  gravity 
takes  phvce,  hence  no  correction  of  areas  is  attempte<l. 

Specific  gravity  specimens  taken  from  fractured  bar  No.  4137  gave 
the  following  results: 


Condition  of  spocimon. 


Ab  taken  from  fractared  bar 

AnneiUml 

ComprnAHMl  with  70,000 ponnda  por  square  inch 

Anitnalod 

IIard«no4l 4 

Aum^aled 


Spocimen  a. 


Speoiflo. 
(levity. 

i 

DiflerencoA. 

7.8656 

7.8595 
.     7.8580 
7.8607 
7.K490 
7.868L 

.0039 
.OOOfi 
.0008 
.0107 
.0091 

SjMKimen  b. 


Sty.     »''•"»"» 


7.8S«3 
7.8604 
T.K&61 
7.8S83 
7.  8452 
7.8591 


.OMI 
.M43 
.0(C1 
.OUP 
.OtS 


The  specific  gravity  specimens  were  cylindrical,  '^00  diameter  by 
V*  long,  the  axis  of  the  cylinders  being  at  right  angles  to  the  length  of 
the  stem  of  the  eye-bar. 

The  compression  of  the  specimens  after  the  first  annealing  was  len^h- 
wise  the  cylindors,  hence  at  right  angles  to  the  direction  of  the  teiu^il*' 
stress  on  the  bar.  The  effect  of  tension  or  compression  loads  is  to  di- 
minish the  specific  gravity,  and  annealing  increascii  the  same. 

A  more  decided  reduction  in  specific  gravity  is  effected  by  hardening, 
the  effects  of  which  are  again  removed  by  annealing. 
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DETAILS  OF  TESTS  OF  STEEL  ETE-B&BS. 

No.  4134. 


Sectional  area  of  etem,  6.26  square  iiicLes. 

Gauge<l  length,  260". 

Thirty  10"  sectibuB  laid  off  on  Hteoi  of  bar. 


Applied  loads.       I 


iv™lt. 

Pound,. 

(If:    -JIILI 

I  8,000 

ia<i,iio<i 

37,OOU 

10. 300 

S.0OO 

71*,B0II 

15,000 

Imlia.     I     Intha. 


10,000 

IS.  000 

w,ooo 
■A  000 

30.000 

slooo 

as 

oils 

ooos 

(MM 

ooos 

1361 

1 

.0041 

:iwi" 
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Applied  loads. 


ToUl. 


Pounds. 
2M,2eO 
273. 520 
278,  780 
284,010 

289,  aoo 

294,560 
299.820 
305,080 
310.  340 
315.600 
320,860 
326,120 
331,380 
336,640 
341,200 


0 
0 


Per  Miuare 
iDcn. 


PoundM. 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57.000 
58.000 
59.000 
60,000 
61,000 
62,000 
63.000 
64,D00 
61.870 


In  ganged  length. 


Elongation. 


Jnehea. 


Set. 


Elongation 

(center  to 

center  of 

pins). 


Inches. 


Inehea. 
8.26 
8.87 
9.54 
10.23 
10.94 
11.67 
12. 42 
13.40 
14.88 
15.43 
16.62 
17.96 
10.60 
20.82 
23.75 


Bomarka. 


Maximum  load  appliod. 


Test  discontinnod,  the  Uar  at  the  ttmo  yielding  under  the  maximum  load. 


0 
0 


19.19 


22.62 


=  7 A  per  i^ent. 
=  7.3  per  cent. 


Elongation  of  lOiuch  sections,  "M,  ''.52,  ".67,  ".64,  ".67,  ".64,  ".70, 
".a7,".65,  ".70,  ".68,  ".71,  ".72,  ".72,  ".76,  ".73,  ".76,  "-79,  ".77,  ".78, 
".80,  ".80,  ".81,  ".80,  ".81,  ".82,  ".90,  ".69. 

Elongation  of  pinholes,  A  ".40,  B  ".63. 

Metal  began  to  thin  down  at  sides  of  pinhole  B. 


as'    8T 


No.  4135. 


Sectional  area  of  stein,  5.24  square  inc*,hes. 
Gauged  length,  260". 


Applied  loads. 


ToUU 


Pounds. 
5.240 
26,  JOO 
ri2, 400 
78,600 
104.800 
131. 000 
157,200 
160.000 
162, 000 
164.000 
166,000 
168,000 
170,000 
172,000 
174,000 
176,000 
178.000 
180.0(K> 
182.000 


In  ganged  length. 


I*er  square 
inc 


»qni 
ten. 


Pounds. 
1,000 
5.000 
10,000 
15.U00 
20,000 
25,000 
30,000 


Elongation. 


34,  730 


Inches. 
0. 

.0471 
.0950 
.1415 
.1860 
.2315 
.2780 
.2829 
.2870 
.2903 
.2940 
.2977 
.3014 
.3055 
.3090 
.3130 
.3171 
.  3210 
.3260 


Set. 


Inches. 
0. 

.0050 
.0081 
.0091 
.0100 
.0109 
.0130 


Elongation 

(cent«r  to 

center  of 

pins). 


Inches. 
0. 


Remarks. 


Initial  load. 

R  -  27, 832, 000. 
E  =  29, 147, 000. 
E  -  29, 816, 000. 
E  =  29. 147. 000. 
£  =  29, 279. 000. 


Elastic  limit. 
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0 
0 


Applied  loads. 

Id  {{aagod  leD;;;th. 

KIoDi^atioD 

(oouter  to 

ceuter  of 

pina). 

Jnchet. 

1 

Total. 

J'oundt. 

18:{,400 

184.000 

186.000 

188.640 

193,880 

190,120 

204,360 

209,610 

214,840 

220,080 

22.'i,  :i20 

230,  »;o 

235,800 
241,040 
246.280 
261.520 
256,  760 
262,  000 
267. 240 
272,  480 
277,  720 
2«2,  960 
2X8,  200 
293,  440 
298.  680 
:mi.i.  920 
309,160 
314,400 
319.  640 
324,  880 
330, 120 
335.460 
340.700 
343.700 

0 
345.300 
345.600 
345,  940 
3 16,  rant 

:»51. 180 
363.300 

Per  sqaare 
inch. 

EloDgatloD. 

Sot. 

Inch. 
.0J13 

RemArkii. 

Pounds. 
35,000 

Inchea. 
.3300 
.3335 
.3390 
.3489 
.41IO 
.8500 
2.14 

39,000 
37,000 
38.000 
89,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48.000 
49.000 
50,000 
51.000 
52,  000 
5:1,000 
54,000 
55, 000 
56.  000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65.000 

2.94 
3.10 

a  40 
3.75 

4.08 

4.46 

4.02 

5.40 

5.77 

6.23 

6.73 

7.25 

7.76 

&31 

8.87 

0.50 

10. 21 

10.90 

11.31 

12.31 

13.21 

14.21 

15.22 

16.28 

17.50 

18.86 

20.60 

2L54 

* 

•      • 

...§ 

• 

0 

Ke^U^d  5  triifiQtnH. 

2i"66 
22.90 
23.25 
23.65 
25.80 
32.70 

66,000 

67,000 

69,3;;o 

• 

MaiLiuiam  load  applied. 

Teot  discootinaod,  strotchlDg  still  going  on  withoat  increase  of  load. 
27.10 


0 

0 


31.60 


=:=10.4  percent. 
=  10.3  per  cent. 


Elongation  of  inch  sections,  ''.67,  IMl,  1''.02,  l''.OI,  1",  1".03,  J ".03, 
1".02,  r'.Ol;  1".02,  1''.02,  1".06,  r'.OS,  1".06,  1".08,  l/'06,  1",07.  1".0G, 
1".06, 1".01, 1''.01, 1".03, 1".08, 1".08,  1".04, 1".06, 1".03, 1".07,  ".94,  ".03. 

Elongation  of  pinholes  A  ".52,  B  ".65. 
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Alter  resting  8  days  and  23  hoars. 

Gauged  length,  2S7".lO. 

Sectional  area  called  4.747  square  inches. 


Applied  loads. 


Tutal. 

PuundM. 
5,240 
26,200 
52,400 
78,000 
104,800 
131,000 
157,200 
183,400 
200,000 
235,800 
202,000 
235,800 
200,600 
183,400 
157.200 
131.000 
104,800 
78,000 
52,400 
26.200 

5,240 

26.200 
52.400 
78,600 
104.800 
131,000 
157,200 
183,400 
209.600 
235,800 

262,000 

235,800 
262.000 
235.800 
262.000 
235.800 
209,600 
183.400 
209,600 
235,800 
262.000 


Per  Mmare 
iuco. 


Poundt. 
1,104 
5,510 
11.030 
16.558 
22.078 
27^507 
33,116 
38,635 
44.165 
40,675 
55.105 
40. 675 
44.155 
38,636 
38.116 
27,507 
22,078 
16,558 
11,030 
5.510 

1,104 

5,519 
10,039 
16,568 
22,078 
27,507 
33.116 
38,636 
44,165 
49,676 

55.104 

40, 675 
56,104 
40.675 
55,194 
40, 675 
44.155 
38.636 
44.155 
49. 675 
55,104 


In  gaagod  length. 


Elongation. 


Inch. 

0. 
.0490 
.1062 
.1621 
.2196 
.2810 
.3442 
.4000 
.4780 
.5488 
.6218 
.5681 
.6122 
.4554 
.3065 
.3360 
.2740 
.2130 
.1504 
.0851 
.0268 
.0256 
.0737 
.1301 
.1870 
.2451 
.3052 
.3673 
.4300 
.4040 
.6587 
.6251 
.6281 
.5731 
.6290 
.5745 
.6300 
.5761 
.5190 
.4619 
.5169 
.6728 
.6302 


Suoceasive 
elongation. 


Inch, 

0. 
.0490 
.0563 
.0699 
.0574 
.0616 
.0632 
.0657 
.0681 
.0708 
.0730 
.0637 
.0560 
.0568 
.0680 
.0506 
.0620 
.0610 
.0626 
.0663 
.0683 


BloDication 

(center  to 

oenterof 

pina). 


.0482 
.0564 
.0560 
.0581 
.0601 
.0621 
.0687 
.0640 
.0647 
.0664 


.0460 
.0550 
.0545 
.VS55 
.0640 
.0561 
.0671 
.0550 
.0650 
.0674 


Jnek. 
0. 


Kemarka. 


Initial  kMd. 


After  5  minutes*  rest. 


AtUft  3  iuinate«'  n^f.t. 


Load  released  tu.aboat 
aeoonds. 


10,000  pounds  per  square  inch,  then  applied  again;  Uu\v  nMi^r.mrd  .^ 


200.600 
235,800 


44,155 
49,675 


.5038 
.6661 


.0623 
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Appliod  luada. 


ToUl. 


Pounds. 

262,000 

235,800 

262,000 

235,800 

200,600 

183,400 

157, 20«) 

183.400 

2u9,eoo 

235,800 

262,000 

235,800 

200,600 

183,400 

157, 200 

131.000 

157,200 

183.400 

209,600 

235,800 

262,000 

230,800 

262,000 

235,800 

200,600 

183.400 

157. 200 

131.000 

lOi.800 

78,600 

52.400 

26,200 

5.240 

26^200 

52,400 

78,600 

104,800 

131.000 

157, 200 

183,400 

200.  GOO 

235.800 

262,  000 

6,  210 


Per  Booare 
iucu. 


Poundi. 
56.194 
49,675 
96,104 
49,675 
44.155 
38,636 
33.116 
88,636 
44,156 
49,675 
55,104 
49,675 
44,156 
38.636 
33.116 
27,507 
33,116 
38,636 
44,165 
49,675 
65,194 
49.675 
55,194 
49,675 
44,155 
88,636 
33.116 
27.697 
22.078 
16.568 
11,639 
6.619 
1.104 
5,619 
11.039 
6,619 
22,078 
27,597 
33,116 
38,636 
44,155 
49,676 
55.194 
1,104 


lu  j^anged  length. 


EloDgation. 


Inch. 
.02S1 
.5750 
.6304 
.6751 
.5192 
.4626 
.4032 
.4580 
.5139 
.5717 
.6.106 
.6760 
.5200 
.4636 
.4047 
.3447 
.3085 
.4651 
.6126 
.6711 
.6311 
.5761 
.6310 
.5771 

.6eio 

.4640 
.4044 
.3460 
.2842 
.2211 
.1580 
.0915 
.0389 
.0838 
.1399 
.1972 
.2550 
.3157 
.3760 
.4307 
.5017 
.5651 
.6300 
.0358 


SuoceflAive 
elongation. 


Jneh. 
.0636 
.0647 
.0654 
.0553 
.0659 
.0566 
.0594 
.0648 
.0550 
.0578 
.0689 
.0646 
.0560 
.0564 
.0589 
.0600 
.0908 
.0666 
.0575 
.0585 
.0600 
.0550 
.0668 
.0548 
.0561 
.0670 
.0500 
.0584 
.0618 
.0631 
.0622 
.0674 
.0526 
.0449 
.0661 
.0573 
.0578 
.0607 
.0612 
.0628 
.0630 
.0634 
.0649 
.f«i2 


Slon^ation 

(center  to 

center  of 

pins). 


Indi, 


ReiunrkB. 
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No.  4136. 


»      iO«» 


ay  e: 


Sectioual  area  of  stem,  5.25  square  iucbes. 

Gaufred  length,  260". 

Piu-Loles,  ".22  out  of  center  line  of  stem. 


Applied  loads. 

lu  (;aagod  length. 

Elongatiou 

(venter  to 

ceo tor  uf 

piut»). 

Remarks. 

Total. 

Per  anaare 
IdcIi. 

ElougatioD. 

Set. 

Pounds. 

5.  250 

26, 250 

52  500 

78. 750 

105.000 

1.11,250 

157,  500 

170,  000 

172,000 

174  000 

176,000 

178, 000 

180,000 

182,000 

183,750 

186,000 

188,000 

190,000 

192  000 

194,000 

106.000 

108,  000 

200.  000 

2«)4.  7.'>0 

210  000 

21.'»,  250 

220,  500 

225,  750 

231.000 

236,260 

241.500 

246,  750 

2.'>2.  000 

257,  250 

262,  TiOO 

267,  750 

273.  IK)0 

278,  2.)0 

283,  5«K) 

288.  750 

21M.  000 

200,  250 

301.  i-K^O 

309,  7.50 

315.  000 

320,  250 

325,  500 

330,  750 

330,  (hM) 

341.  2.M) 

345,200 

0 
340,500 
351,  750 
367,000 
361, 400 
3IJ2,000 
362, 250 

Pota^dM. 
1,0<.H) 
5,000 
10,000 
15,000 
20, 000 
25.000 
30,000 

Inchet, 

0. 
.0456 
.0915 
.1368 
.1815 
.2264 
.  2720 
.2945 
.2985 
.3019 
.3055 
.3090 
.3130 
.3166 
.3104 
.3240 
.3280 
.3316 
.3354 
.3405 
.3458 
.3700 
.5fi65 

1.07 

2.35 

Inch. 

0. 

.0066 
.0085 
.0089 
.0096 
.0101 
.0109 

IncKet. 
0. 

luitial  load. 

E;^  29. 612. 000 
E       28  888  (HKI. 

E  —  29  61C  000. 

E  —  29  279  OUO. 

E^  29, 017,  000 

•    a«B>*«a***J 

1 

E^  29.816,000. 
ElaaUc  limit. 

.0147 

"'37,336' 

39,000 
40,000 
41,000 
42, 000 
43.000 
44,000 
4.5,000 
46,000 
47,000 
48. 000 
49, 000 
60,000 
51,000 
52, 000 
5,3,000 
54,  000 
55, 000 
56,000 
57, 000 
58,  000 
.5l»,  O'.H) 
60,000 
01.000 
62,000 
63.  000 
64,000 
65,000 

2.76 
3.30 
3.61 
4  02 
4.44 
4  86 

5.30 

5.74 

6.18 

6.67 

7.15 

7.65 

8.20 

8.78 

9.42 

10. 05 

10.70 

11.41 

12.17 

13.07 

13.00 

14.83 

15.80 

17.00 

18.35 

19.83 

21.05 

. 

Rested  5  iniuutcs. 

I 

0 

21.35 
23.70 
26.05 
28.80 
29. 30 
29.  70 
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Applied  loads. 

Id  ganged  loDgtA. 

ElougatioD 

(center  to 

oenterof 

pins). 

Remarks. 

ToUL 

Per  square 
iucli. 

KluDgatiou. 

Set. 

Pound  M. 

3&4.0UO 

365,400 

366,000 

:i66, 100 

366,400 

367,300 

367,500 

3(^,700 
368,800 
360. 000 

0 

0 

Poundi. 

InekeM. 

Inch. 

Inchet. 

30.70 

31.00 

32.80 

33.00 

33  60 

C       34.20 

)       34.40 

5        34.80 

\       35.00 

35.05 

36. 20 

30.60 

MAxinjiini  luad  reached. 
=  11.7  percent. 
=  11.5  i>er  cent. 

70,286 

0 
0 

30.42 

35.48 

Elougatiou  of  lOiiicb  sections,  ".57,  1M6,  l'^22,  l'M8,  VM9,  I'M 8, 
l'M6,  1".20,  l'M3,  I'M?,  l'M3,  1".17,  V'.'H,  l'M9,  l'M7,  VM6,  l/'.20, 
I'M 7,  I'M 7,  1".U,  1".13,  l".20,  l".ll,  1".17,  1".17,  1".15,  1".17,  1".1G, 
1".2G,  ".^. 

Elongation  of  pin  boles,  A  ".51,  B  ".GG. 

ElougafioDS  now  measureil  in  290".42. 

Sectional  area  called  4.70  square  inches. 


Applied  lo»(U. 


TotaL 

Pounds. 
5,500 
26,  250 

78.750 

105,000 

131,260 

157,500 

183,750 

210,000 

236. 250 

262, 500 

10,000 

5.250 

5, 2.00 

26,250 

52, 500 

78,750 

105,000 

131,250 

157,500 

183,750 

210. 000 

236,250 

262.500 


Per  souarv 
inch. 


PoundM. 
1,117 

11,170 
16,755 
22,340 
27,925 
33,510 
39,096 
44,680 
50,266 
55,850 


1.117 
1.117 
5,585 
11,170 
16,755 
22,340 
27,925 
33,510 
39,096 
44.680 
50,265 

55,850 


In  gauged  length. 


Elougatiuu. 

Inch. 

0. 

.0495 
.1087 
.1682 
.2294 
.2923 
.3577 
.4236 
.4908 
.5605 
.6310 


0. 


.0500 
.1090 
.1675 
.2292 
.2926 
.3570 
.4227 
.4894 
.5566 

.6263 


Set. 

Inch. 
0. 


EloDgaliou 

(winter  to 

center  of 

pins). 


Inch. 


0. 


—.0010 


—.0160 
0. 


.0028 
.0005 
.0000 


Ueniarks. 


Micrometer  reset. 


Kcsted  1  hour. 


Microjieter  reset. 


Immediate  set. 

Set  after  10  minutes. 

Set  after  12  minutes. 
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Applu 

m1  loailA. 

Por  nriiiarp 
iucli. 

Pntindt. 

5,585 

11,170 
16,755 
22.340 
27.025 
33,510 
.19.005 
44,680 
,'i0,265 
55. 850 
.'iO,  265 

u,(m 

39, 005 
3.1.  .jIO 
27,025 
22,  .140 
10,755 
11, 170 
5,585 
1.117 

• 

1 

Id  f^nged  len|^. 

EloDfiatioD 

(center  to 

center  of 

pins). 

Remarks. 

T«)UI. 

Elongation 

8iiccmwiTe 
olongation. 

Poundt. 

20.250 

h'2,  .100 
78,  750 
105,000 
131,250 
157,500 
183,750 
210,000 
2,16. 250 
262.500 

Inch, 
t       .0503 
}       .0504 
e       .1003 
\       .0900 
f       .1085 
I       .1600 
e       .2290 
I       .2309 
r       .2922 
\       .2035 
r       .3562 
\       .3675 
i       .4209 
\       .4222 
f       .4868 
\       .4885 
r       .5533 
(        .  5549 
^        .6200 
)        .6230 
r       .5660 
\       .5650 
,       .5082 
(        .5080 
t       .  4401 
\        .4480 
t       .3886 
}        .3880 
,       .3262 
X       . 3252 
r        .2631 
\       .2620 
r       .1080 
\       .1971 
e       .1331 
\       . 1319 
r        .0655 
\       .0627 
r       .0048 
i       .0030 

Ban 

-.0054    I 

.0504 
.1084 
.1660 
.2260 
.2870 
.3510 

Inch. 
.0503 

Inch. 

Immediate  elongation. 
A  fror  3  minutes. 

Do. 

Do. 

Do. 

Do. 

Do. 

• 

Do. 

Do. 

Do. 

•  Do. 
Immediate  recovery. 
AAer  3  minutes. 

Do. 

Do. 

Do. 

Do. 

Ikt. 

Do. 

Do. 

Do. 

Do. 

15  hours. 

Set  found  after  resting,  i.  «., 
covexy  =  ".0018  +  ".0054  = 

Micrometer  reset. 

total  re- 
".0072. 

.0500 

• 

.0502 

.0614 

.0623 

.0640 

.0647 

• 

.0650 

.0665 

.0676 

.0549 

236,  250 

210,  OfO 
183.750 
l.'»7,  r>oo 

.0578 

.0591 

.0605 

.0624 

,   131,250 

i 

lO.I.OOO 
78.750 
52,500 

.0631 

.0051 

.0640 

0.676 

26,250 

0.607 

5.250 

5,250 
i 

5.260 

rested  under 

initial  load 

1,117 
5,585 
11,170 
16,755 
22,340 
27,925 
33,510 

26,250 

52,500 

78^750 

105.000 

131.250 

157,600 

.0504 
.0580 
.0576 
.0500 
.0620 
.0640 
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Applied  loads. 


TotaL 


PowuLm. 

183,750 

210,000 

236,250 

262,500 

236,250 

210,000 

183,750 

157,500 

131,250 

106,000 

78,750 

52,500 

26,250 

5,250 


Pemqaare 
iaoh. 


Poundt. 
39,095 
44,680 
50,265 
65,850 
50,265 
44,680 
39,095 
33,510 
27,925 
22,340 
16,755 
11, 170 
5,585 
1.117 


In  gaoged  length. 


Elongation. 


Snooessive 
elongation. 


Inch, 
.4157 
.4839 
.5493 
.6180 
.5621 
.5047 
.4459 
.3857 
.3241 
.2609 
.1970 
.1321 
.0644 
.0065 


Inch. 
.0647 
.0682 
.0054 
.0687 
.0559 
.0574 
.0588 
.0602 
.0616 
.0632 
.0639 
.0649 
.0677 
.0579 


Elongation 

(center  to 

oenterof 

pins). 


Bemarks. 


Inch. 


Teat  disoontinaed. 
After  a  farther  rest  of  25  honrs  the  bar  placed  in  the  testing'machino  and  loaded  as  foUowi : 


6,250 

26,250 

52,500 

78,750 

105,000 

131,250 

157,500 

183,750 

210.000 

2»6,250 

262,500 

236,250 

210,000 

183,750 

157,600 

131.250 

105,000 

78,750 

62,500 

26,250 

5,250 

262,500 

5,250 


1, 117 
5,585 
11, 170 
16,765 
22.340 
27,925 
33,510 
39,095 
44.680 
60,266 
66,850 
50,265 
44,680 
39,095 
33, 510 
27,925 
22.340 
16,755 
11,170 
6,585 
1,117 
65,850 
1,117 


). 

.0501 
.1080 

.0501 
.0579 
.1)672 
.0594 
.0616 
.0643 
.0647 
.0670 
.0678 
.0692 
.0550 
.0574 
.0586 
.0600 
.0615 
.0632 
.0634 
.06.16 
.0668 
.0677 
.6066 
.6076 

.1652 

.2246* 

.2861 

.3504 

.4151 

.4821 

.6499 

.6191 

.6641 

.5067 

.4481 

.3881 
.3266 

.2634 

.2000 

.1364 

.0606 

.0119 

.6205 

.0130 

Initial  load. 


Tent  discontinued. 


After  a  farther  rest  of  24  hoars  and  20Tninnt«s  the  bar  again  placed  in  the  testing  machine  and 
loaded  as  follows  (total  rest  intervening  from  time  of  first  straining,  61  hours  and  20  minaips) : 


5,250 

26,250 

62.500 

78,750 

105,000 

131,250 

157,500 

183,750 

210,000 


1,117 
6.585 
11, 170 
16,765 
22,340 
27,925 
33,610 
39,005 
44,680 


0. 

.0522 
.1105 
.1686 
.2280 
.2894 
.3523 
.4175 
.4843 


.0522 
.0583 

.0581 
.0594 

.0614 

.0629 

.0652 

.0668 

Initial  load. 
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App1ic<I  loads. 


Total. 


Pound*. 

23«,250 

262,500 

2:in,  2ri0 

210.  000 
IH:!,  750 
157,500 

ui,2r,o 

105,  000 

78, 750 

52,500 

26,250 

5,2o0 

262,500 

5,250 

262,500 

5, 2r.o 

262,  500 

5,250 

After 
follows 

5,250 
262, 250 
52, 500 
78,750 
105,000 
ial.250 
157, 500 
18.3,  750 
210,  000 
206,250 

;  262,  MM) 

2:«,  250 

210.000 

1H3,  750 

157,500 

131,  250 

105,000 

78, 750 

52,500 

26,250 

5,250 

263,500 

5,250 

262,500 

5,250 

After  a 

5,250 
28.250 
62,600 
78.750 


Per  unuaro 
iocli. 


Pounds. 
50,265 
55.850 
50,265 
44.680 
39,095 
33, 510 
27.  925 
22,3i0 
16,755 
11,170 

5,685 

1.117 
65,850 

1,117 
55,850 

1.117 
55,850 

1,117 


In  [ganged  lenp^h. 


Elongation. 


Inch. 
.5522 
.0205 
.5647 
.5078 
.4489 
.3888 
.3283 
.26.'>4 
.2024 
.1301 
.0712 
.0134 
.6227 
.  0127 
.6245 
.0135 
.6245 
.0142 


SncOTMive 
eloDKaiion. 


Inch. 
.0679 
.0683 
.0558 
.0569 
.0589 
.0601 
.0605 
.0029 
.06.30 
.0633 
.0670 
.0678 
.6093 
.6100 
.6118 
.6110 
.6110 
.6103 


Elongation 

(center  to 

center  of 

pins). 


Inch. 


Hero  ark  8. 


Test  discobtinoed. 


a  fnrther  rest  of  73  hours  the  har  again  placed  in  the  testing-machine  and  loadetl  as 
(t-otallrest  intervening  from  time  of  first  straining  97  boors  'm  miuuteM) : 


1,117 
5,585 
11, 170 
16,755 
22,340 
27,925 
33,510 
39.095 
44,680 
50,265 

55,850 

50.265 
44,680 
39,095 
33,510 
27,925 
22,340 
16,755 
11.170 

5,585 

1,117 
55,850 

1.117 
55,850 

1, 117 


0. 
.0500 
.1079 
.1642 
.2211 
.2792 
.3401 
.4033 
.4680 
.53.'J0 
.60.39 
.6062 
.5502 
.4935 
.4352 
.3755 
.3154 
.25.38 
.1010 
.1301 
.0642 
.0080 
.6079 
.0079 
.6079 
.0086 


.0500 
.0579 
.0563 
.0569 
.0581 
.0600 
.0632 
.0647 
.0670 
.0680 
.0023 
.0560 
.0567 
.0583 
.0597 
.0601 
.0616 
.0610 
.0618 
.0659 
.0562 
.5099 
.6000 
.6000 
.5993 


Inithil  load. 


After  8  minutes*  rest. 


Test  discontinued, 
further  rest  of  20  dA3's  bar  again  placcil  in  the  testing-machine  and  loaded  as  follows : 


1,117 

5,585 

11,170 

16.755 


0. 

.0526 
.1112 
.1675 


.0526 
.0586 
.0563 


Initial  load. 

E=27,670,000. 
E=28,809,000. 
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Applied  loads. 


Total. 


Pound*. 

105,000 

131,250 

157.500 

183,750 

210.000 

236,250 

202,500 

236, 2A) 

210,000 

183,750 

157,500 

131, 250 

105,000 

78,750 

52,500 

26,250 

5,250 

20,250 

52,500 

78.750 

105,000 

131,250 

157,500 

183,750 

210,000 

183,750 

157,500 

131, 250 

105,000 

78,750 

52,500 

26,250 

5,250 


Per  Ronare 


inc 


qnii 
cli. 


Pounda. 
22,340 
27,926 
33.510 
39,095 

44.680 

50,265 

55,850 

50,265 
44,680 
39,095 
33,510 
27,925 
22,340 
16,755 
11, 170 
5,585 

1,117 

5,585 
11, 170 
16,755 
22,340 
27,925 
33,510 
39,096 
44,680 
39,095 
33,510 
27,925 
22,340 
16,755 
11, 170 
6,585  J 
1,117 


In  ganged  length. 


Elongation. 


Inch. 
.2237 
.2800 
.3366 
.3935 

.4520 

.5084 
.5673 
.5695 
.5140 
.4583 
.4021 
.3460 
.2895 
.2327 
.1753 
.1188 
.0602 
.0081 
.0067 
.0560 
.1147 
.1710 
.2274 
.2839 
.3408 
.3980 
.4550 
.3997 
.3439 
.2876 
.2315 
.1749 
.1183 
.0506 
.0083 


Snccemive 
elongation. 


Inch. 
.0562 
.0563 
.0565 
.0670 

.a'*85 

.0564 
.0589 
.0022 
.0655 
.0557 
.0562 
.0561 
.0565 
.0568 
.0674 
.0565 
.0586 
.0821 
.0014 
.0502 
.0578 
.0563 
.0564 
.0565 
.0569 
.0572 
.0570 
.0553 
.0558 
.0563 
.0561 
.0566 
.0566 
.0586 
.0515 


Elongation 

(center  to 

center  of 

pins). 


Inch. 


Remarks. 


E=28,861,000. 
£=28,809,000. 
E=28, 707, 000. 
8=28.456,000. 
E=27,726,000. 
Slow  yielding  nndt  r  »treiM.  Carri«<l 

this  load  3  minutes. 
E=28,  758,000. 
E=27, 638. 000. 
After  3  minntes*  re«it. 
E  =29, 225, 000. 
E=29,120.000. 
E=28,861,000. 
E=28, 912, 000. 
E=28.707,000. 
E=28, 556, 000. 
B«=28, 257, 000. 
E=28,  707, 000. 
E=27.679,000. 

After  5  minutes'  reet. 

E=28,002,000. 
E=:28, 809, 000. 
E=28,758,000. 
E=98, 707, 000. 
E=28,506.000. 
E=28, 355, 000. 
£=28,450.000. 
E=  29, 330, 000. 
E=29,067,000. 
E=28, 800, 000. 
£=28,912,000. 
£=28.657,000. 
£=28,667,000. 
£=27,726,000. 


TESTS   OF    IRON,  STEEL,  AND    OTHER   MATERIALS. 


Its: 


Sectiooal  area  of  Btem,  5.24  square  iachea. 
Gauged  length,  260". 


AppUadloadL             In 

gxigsd  lugth. 

B«n>rk«. 

ToUl. 
6.  mo' 

M,art 

'•;.x-  •»». 

!.Uon 

SbI. 

S.M» 

'Is 

10,000 

s,ooo 
20.000 

15,000 
10,000 

S.000 
as.ouo 

3V,00U 
16.000 
10,000 
^000 

25,' 000 

as 
■sr 

OtIfS 

0888 
0433 

134a 

S 

a 

OBOt 

o«u 

1S30 
1380 

3033 

BOja 
stia 

tea 

S3T4 
IMO 
0«08 
S<85 

ass 

5M0 

H8a 
ma 

7008 
SMTT 

BB3S 

71S8 

E 

■m 

39 

73 

B 

0. 

Iiu*u. 

Initialload. 
ElHUoUndL 

.•017 

'in,  -iw 

.mi 

.OOBI 

,vf^lili 

.DOSS 

.ODOt 

I'Jf  uuu 

as 

K.m 

■IS 

1W,0M 

IBH,IIIJU 

ui.ooo 
IB,  am 

.     .01» 

3T.U01I 
BMHK) 
Boluo 
ZS.DUU 
20,l»0 

ig;«m 

10.001) 

30,  WU 

11 1 

la 

.ai*o 

7a,Buo 

30*.  BM 
131,  ouu 
157,  aiw 

as 

18S,«(I0 
IST.M) 
131,  WO 

.eiffi 

S.81 
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Applied  loadB. 

In  ganged  length. 

Elongation 

(center  to 

center  of 

pins). 

ToteL 

PersQiuure 
inon. 

Elongation. 

i 

Set. 

Remarks. 

Poundt. 

104,800 

78,600 

62,400 

26,200 

26,200 

62.400 

78,600 

104,800 

131,000 

157.200 

183.400 

183.400 

214,  840 
220, 080 
225,  320 
230, 560 
235  800 

Pmt$id$, 
20,000 
16,000 
10,000 
5,000 
5.000 
10,000 
15,000 
20.000 
25.000 
30,000 
35,000 
35,000 

41,000 
42,000 
43.000 
44,000 
45,000 
4B.  000 

Ineh$t. 
.33601 
.2821 
.2283 
.1681 
.1524 
.1990 
.2470 
.2961 
.8479 
.  4010 
.4588 
.4583. 

Inch, 

Inehet. 

.1136 
.1110 

.1178 
.1183 

3.46 
8.80 
4.26 
4.66 
5.06 
6.68 

241  040 

1  246  280    '        47.' 000 

6.82 

t  251.520 

48,000 
49.000 
50,000 
51,000 
52,000 
53.000 
54.000 
65,000 
56.000 
57.000 
58,000 
.•»  000 

6.40 

1  256  760 

6.86 

7.36 

7.87 

&58 

0.04 

0.04 

10.80 

ILIO 

11.76 

12.67 

13.60 

14.40 

16.50 

16.56 

17.70 

19.00 

20.67 

21.70 

262  000 

• 

2(17  240 

272.  480 
277.  710 
282.960 
288.200 
293.  440 
298,680 
303.  920 
309  160 

• 

Bested  12  minntea. 

314,  400            00.  noo    1 

319.  640 
324.880 
330.  120 
335,  .360 
340.  600 

61,000 
62,000 
63,000 
64,000 
65.000 

343,  700 

0 
34.5.  840 
351,  080 
356, 320 
.361.  560 
366.  800 
368.000 

0 

0 

0 
06,  000 
67,000 
68.000 
69.000 
70,000 
70,229 

0 

0 

22.40 
25.00 
27.30 
30.70 
35.20 
36.80 

Tensile  strength. 
=  11.6  per  o«)nt. 
=  11.4  i>er  cent. 

30.15 

34.98 

Elongation  of  lOinch  sections,  ".76,  r'.22,  1".27,  F'.21, 1".26,»  r'.20, 
l."19,  1''.22,  I'MT,  l."24,  1".20,  V'A5.  1".19,  1".20,  l'M5,  r'.20,  l".i3, 
l'M3,  l'M8,  I'MO,  l'M2,  1".05,  1".06,  I'MO,  1".09,  IMl,  1".04, 1"  13, 
".75. 

Elongation  of  pin  holes,  A  ".55,  B  '^50. 

Area  at  fracture,  4".83  x  ".94  =  4.54  square  inches. 

Contraction,  13.4  per  cent. 

Fractured  4J  feet  from  center  of  pin-hole  A. 

Appearance,  granalar,  radiating  from  a  button  of  hard  metal  aboat  i" 
diameter,  which  was  rolled  into  the  surface  of  the  bar. 
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'  a  rest  of  5  days  and  18  hours,  fractured  end  B  agaiu  placed  in 

3hine. 

:ed  length,  233".4l,  beginning  near  the  fractured  end  and  termi- 

at  the  same  point  at  end  B  as  the  original  gauged  length. 

3nal  area  called  4.095  8quare  inches. 


lied  loads. 

In  j^augetl  length. 

Elongation 

(center  to 

center  of 

pins). 

1 

Remarks. 

Per  sanare 
inch. 

Elongation. 

Sacoeasive 
elongation. 

'• 

Poundt. 

1.116 

5,580 

11,160 

16, 740 

22,319 

27,899 

33,479 

39,059 

83.479 

27,899 

22.319 

16,740 

11,160 

5,580 

1,116 

5.580 

11.160 

16,740 

22,319 

27,899 

33, 479 

39,  059 

44,638 

50,218 

5,580 

50,218 

44,638 

39,059 

33,479 

27.899 

22.319 

16,740 

11,160 

6,580 

1,116 

6,580 
11,1G0 
16.740 
22.319 
27.899 
33.479 
39.059 
44.638 
60.218 

Inch. 
0. 

.0383 
.0842 
.1306 
.1792 
.2330 
.2002 
.3530 
.3090 
.2631 
.2150 
.1670 
.1180 
.0671 
.0250 
.0621 
.1080 
.1546 
.2030 
.2531 
.3037 
.3569 
.4200 
.4039 
.5765 
.5320 
.4850 
.4371 
.3876 
.3378 
.2860 
.2330 
.1810 
.1272 
I       .0810 
I       .0746 
.1121 
.1581 
.2060 
.2541 
.3050 
.3568 

Inch. 
0. 

.0383 
.0460 
.0464 
.0486 
.0538 
.0572 
.0628 
.0440 
.0450 
.0472 
.0480 
.0490 
.0500 
.0412 
.0362 
.0450 
.0466 
.0484 
.0501 
.0506 
.0532 
.0631 
.0730 
.0826 
.0445 
.0470 
.0479 
.0495 
.0408 
.0518 
.0530 
.0520 
:0538 
.0462 
.0064 
.0376 
.0460 
.0479 
.0481 
.0609 
.0518 

Inch. 
0. 

Tnltialload. 

• 

After  resting  1  hoar. 

.4089    1          .0521 
.4623              .0634 
. 5100              .  0546 

~ 
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Applied  loads. 


Total. 


281.000 

2SS,800 
909,800 
335,800 
282,000 
235,800 
200,800 
186,400 
157,200 
183,400 
209.600 
235,800 
282,000 
5.240 
107.200 
183,400 
209,800 
235,800 
282.000 
235,800 
209,800 
183,400 
157,200 
131,000 
104,000 

78,800 

52,400 

28,200 
5,240 

•26,200 
2G2, 000 

26,200 
262,000 

26,200 
262,000 

26.200 
282,000 

26,200 
5,240 


Per  sonaiv 
incn. 


Pminds. 


In  gauged  length. 


55.798 

50,218 

44,638 

50,318 

55,  798 

50,218 

44,638 

39,069 

33,478 

39, 059 

44,638 

50,218 

55,798 

1.116 

83,479 

39,059 

44,638 

50,218 

55^798 

50,218 

44,838 

89,050 

83,479 

27.899 

22,819 

16,739 

U,160 

5,580 

1,118 

5,580 

55,798 

5,580 

56,798 

5,580 

65,798 

5,580 

65,798 

5,580 

1,U8 


Elongation. 


Inch. 
.5778 
.5808 
.5830 
.5874 
.4908 
.6368 
.58:18 
.5381 
.4917 
.4441 
.8947 
.4404 
.4870 
.5350 

•  O0WV 

.0900 
.8710 
.4230 
.4759 
.6295 
.5860 
.5400 
.4981 
.4450 
.8900 
.3468 
.2947 
.2429 
.1921 
.1370 
.0087 
.1300 
.5860 
.1387 
.6809 
.1389 
.6879 
.1893 
.6887 
.1400 
.0970 


Successive 
elongation. 


Inch. 
.0609 
.0028 
.0024 
.0466 
.0466 
.0400 
.0468 
.0446 
.0464 
.0476 
.0494 
.0457 
.0468 
.0480 
.0494 
.49U 
.2810 
.0520 
.0589 
.0588 
.0565 
.0450 
.0489 
.0472 
.0499 
.0492 
.0621 
.0518 
.0608 
.0661 
.0483 


.4500 
.4503 
.4502 
.4480 
.4490 
.8966 
.3094 
.4487 
.0430 


Elongation 

(center  to 

center  of 

pins). 


Inch. 


TE8T8   OF    IKON,    STEEL,    AND    OTHER    MATKRIALS. 


Samplet  taken  from  steel   eye  bar  No.  4137  one  month  and  tieren  days 
after  the  original  lest  of  the  eyebar. 


CSk«toh  BhoniDg  poaitio 


!>,  comproHsion  Bpaeimeu. 
Nn.  770,  cnmprcHHion  Bpecimen. 
No.  77  6a,  coiupreBaioD  Bpecimen, . 
N<>.    77Vb,    compresHioD    Bpecimen, 
annealed. 


V78 


I  No.  TT9,  compr«88ion  specimen,  annealed. 
No.  783,  (elision  specimen. 
nealed.  {  No.  764,  tension  specimen. 

(a  and  b,  BpeciQo  KTavity  speoimena.) 


Compres%ion  tett. 


Orosawise  specimen. 

Totfll  length,  4".75. 

Diameter,  ".900. 

Sectional  area,  .636  sqaare  inch. 

Gauged  leugtli,  3". 


AiipLleil  lob 


51.SII 

in,  151 

JH.TSH 


"nor." 


40.  ma 


In  jEAQgad  IflDgtb. 


UltlmkUi  Bttoogtb, 


Failed  by  triple  flexare. 
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No.  770. 

Compression  test. 

Lengthwise  specimeu. 
Total  length,  8''.90. 
Diameter,  ".900. 
Sectional  area,  .636  square  inch. 
Ganged  length,  6". 


Applied  loads. 

Id  gaaged  length. 

• 

Total. 

Per  aanare 
incli. 

Compree- 

SiOD. 

Set 

Pounds. 

636 

3,180 

6.360 

9.540 

12,720 

15,000 

10,080 

22.260 

25,440 

28,620 

31,800 

34,080 

35, 616 

36,252 

36,888 

38,200 

Pounds. 
1,000 
5,000 
10,000 
15.000 
20.  OOO 
.      25,000 
30,000 
35,000 
40.000 
45.000 
50,000 
55,000 
56,000 
57.000 
58,000 
60.062 

0. 
.0010 
.0020 
.0031 
.0043 
.0055 
.  0070 
.0102 
.0160 
.0255 
.  0376 
.0606 
.0685 
.0797 
.0976 

Inch. 

0. 

0. 

0. 

.0002 
.0003 
.0005 
.0012 
.0034 
.0081 
.0163 
.0261 
.0485 

1 

Initial  load. 

• 

i 
1 

Ultimate  atnngth. 

Failed  by  triple  flexore. 
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No.  778a. 


Compression  test. 


Lengthwise  specimen.   Annealed  end. 
in  open  air. 
Total  length,  4''.43. 
Diameter,  ''.900. 
Sectional  area,  .636  square  inch. 
Gauged  length,  3''. 


Heated  cherry  red  and  cooled 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Persqnare 
inon. 

Compres- 
sion. 

Set. 

Poundt. 
636 
3,180 
6^360 
9,540 
12,720 
15.900 
19.080 
19,  716 
20,352 
20,988 
21, 624 
22.260 
22,896 
23,532 
24,168 
24,804 
25,440 
26.076 
26,712 
27,348 
27,984 
28,620 
29,256 
29,892 
30,528 
31,164 
31,800 
63,900 

Poundi, 
1,000 
6,000 
10,000 
15.000 
20,009 
25,000 
30.009 
31,000 
82,000 
83,000 
34.000 
35.000 
36,000 
87.000 
38.000 

Inch, 

0. 

.0004 
.0010 
.0015 
.0021 
.0026 
.0032 
.0038 
.0084 
.0035 
.0036 
.0038 
.0039 
.0040 
.0040 

Inch. 
0. 
0. 

a 

0. 
0. 
6. 
0. 

Initial  load. 

Elastic  limit. 
Ultimate  strength. 

-.0001. 

39, 000              .  0040 

40  000 
41,000 
42,000 

.0041 
.0042 
.0043 

-.0001 

43,000              .0044 

44,000 
45.000 
46.000 
47,000 
48,000 
49,000 
60,000 
84,748 

.0044 
.0045 
.0045 
.0116 
.0278 
.0833 
.0410 

-.0002 

Failed  by  triple  flexure. 
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No.  778ft. 

OampressUm  test. 

Lengthwise  specimen  from  unannealed  end. 

Total  length,  4".41. 

Diameter,  ''.900. 

Sectional  area,  .636  square  inch. 

Gauged  length,  3". 


Applied  IomU. 


Total. 


Pounds^ 
630 
3,180 
6,360 
9,540 
12,720 
15,000 
10,080 
19.  716 
20, 352 
20,988 
21,624 
22,260 
22,  896 
23,532 
24, 168 
24,804 
25.440 
20. 076 
26,712 
27, 348 
27,  984 
28.G2G 
29,256 

29,  892 

30,  528 
31, 164 
31,800 
32.  436 
33,072 
3.J,  708 
34,344 
34.980 
35,616 

36.  252 
36,888 

37.  524 

38.  160 
38,796 
39,432 
40,068 

40.  704 
41, 340 

41,  976 
42.612 
43,248 
43,884 
44,  520 
45,156 
45,792 
46,428 
47.064 
47,700 
52,890 


Per  square 
incu. 


Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30.000 
31,000 
32,000 
33. 000 
34,000 
35,000 
36,000 
37,000 
38.000 
39,000 
40,000 
41.000 
42,000 
AOOO 
44,000 
45.000 
46,000 
47.000 
48.000 
49.000 
50,000 
61,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60.000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
83,160 


In  ganged  lungth. 


Comprea* 
sion. 


Ineh. 

0. 

.0005 
.0011 
.0016 
.0021 
.0028 
.0035 
.0038 
.0039 
.0042 
.0045 
.0049 
.0053 
.0056 
.0001 
.0068 
.0074 
.0082 
.0080 
.0099 
.0108 
.0118 
.0125 
.0136 
.0148 
.0160 
.0176 
.0187 
.0200 
.0210 
.0225 
.  0256 
.0270 
.0290 
.0308 
.0325 
.0358 
.0380 
.0408 
.0436 
.0467 
.0505 
.0540 
.0570 
.0011 
.0070 
,0728 
.0783 
.0866 
.0931 
.1045 
.1154 


Set. 


0. 
0. 

a 

0. 
0. 

a 
.ooot 


.0012 


.0070 


.0123 


.0106 


,0200 


0484 


0061 


Initial  kMd. 


Ultfanate  ttrcngtli. 


Failed  by  triple  flexnre. 

Maximnm  diameter  at  middle,  after  the  test,  ^^980. 
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No.  779. 
Compression  test. 

Crosswise  specimen. 

Annealed.    Heated  cherry  red  and  cooled  in  open  air. 

Total  length,  4".75. 

Diameter,  ".899. 

Sectional  area  .635  sqnare  inch. 

Gauged  length,  3''. 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set 

Pounds. 

636 

3,175 

6.350 

9.525 

12.700 

15, 875 

19.050 

22,225 

25,400 

26.035 

26,070 

27.  305 

27.940 

28.675 

29.210 

29,845 

30,480 

31, 115 

Pounds. 
1,000 
5,000 
10.000 
16,000 
20,000 
25.000 
30.000 
35,000' 
40,000 
41,000 
42,000 
43,000 
44,0C0 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56.000 
57,000 
58,000 
60.000 
60,000 
61,000 
62,000 

Inch. 

0. 

.0006 
.UOll 
.0017 
.0022 
.0027 
.0032 
.0037 
.0042 
.0042 
.0043 
.0044 
.0045 
.0046 
.0046 
.0046 
.0286 
.0404 
.0426 
.0443 
.0440 
.0400 
.0630 
.0580 
.0620 
.0680 
.0726 
.0771 
.0806 
.0836 
.0885 

Inch. 

0. 

0. 

0. 

0. 

0. 

-.0001 
-.0001 
-.0001 
-.0061 

Initial  lotid. 
Ultinuites4i«nffyL 

31,750 
32,385 
33,020 

.0370 

38,655 

34,290 

34,025 
35.560 

.0697 

36.195 

36,830 

37,465 

38,100 
38,735 

.0740 

30.370 

40,005 
40,640 
41,275 
51.500 

63,000              .0025 
64,000    1          .0961 

65,000 
81,102 

.1002 

'"'  .0986" 

Failed  by  triple  flexure. 
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No.  783. 

Tension  test 
Lengthwise  specimen. 
Total  length,  9''. 
Diameter,  ''.564. 
Sectional  area,  .25  sqoare  inch. 
Gauged  length,  6''. 


Applied  loads. 

In  gaaged  length. 

Bemarka. 

Total. 

Persoaare 
inon. 

Elongation. 

Set 

Poundt. 

250 

1,250 

2,500 

3,760 

6,000 

6,250 

7,500 

8,760 

10.000 

11.260 

12.600 

13.750 

15,000 

16,250 

17,500 

18,000 

18.500 

19,000 

19,500 

20,000 

20.600 

21,000 

21,600 

22,000 

22,600 

22,  800 

Poundi. 
1.000 
6.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40,000 
45.000 
50,000 
55,000 
60,000 
65.000 
70,000 
72,000 
74,000 
76,000 

Ineh. 

0. 

.0007 
.0018 
.0028 
.0038 
.0047 
.0058 
.0068 
.0078 
.0088 
.0099 
.0109 
.0120 
.0130 
.0140 
.0144 
.0149 
.0168 

Ineh, 
0. 
0. 
0. 

f. 
0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
9l 

Initial  load. 
Tensile  strength. 

"*"••••••••" 

78,000    1          .0159 
80.000              .0163 
82, 000              .  0169 
84. 000             .  0172 
86,009              .0180 

88,000 
90,000 
91,200 

.0190 
.0206 

Elongation  after  fracture,  ".30  =  5.0  per  cent. 


Elongation  of  inch  sections, 
Diameter  at  fracture,  ".42. 
Area,  .1385  square  inch. 
Contraction,  44.6  per  cent. 
Fractured  f  from  neck. 
Appearance,  flne^  silky 


//  • 


27,  ".03,  ".00,  ".00,  ".00,  ".00. 


Tests  op  iron,  steel,  and  other  materials.      I5f)5 

No.  7W. 


Tension  test 


Crosswise  specimen. 

Total  length,  4''.75. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loftdB. 

In  gaaf^ed  length. 

Bemarlu. 

Total. 

Per  square 
inon. 

Elongation. 

Set. 

PouTuis. 

250 

1,250 

2.500 

3,750 

5,000 

6,250 

7,500 

8,750 

10.000 

11.250 

12,500 

13,750 

14,000 

14,250 

14,500 

14.750 

15.000 

15.250 

15,500 

15,750 

Poundi. 
1.000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
85.000 
40.000 
45,000 
50,000 
65.000 
56.000 
57,000 
58.000 
50,000 
60,000 
51,000 
62.0U0 
63.000 
64.000 
65.000 
66.000 
67,000 
68,000 
69.000 
70,000 
71,000 
72,000 
73,000 
76,000 
78,000 
80,000 
81.600 

Inch. 
0. 

.0004 

.0009 

.0014 

.0020 

.0025 

.0031 

.0037 

.0045 

.0057 

.0072 

.0100 

.0106 

.0110 

.0118 

.0125 

.0137 

.0148 

.0158 

.0170 

.0191 

.0206 

.0226 

.0246 

.0276 

.0302 

.0337 

.0368 

.0411 

.0437 

.060 

.085 

.11 

.21 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0002 
.0006 
.0012 
.0021 
.0043 

Initial  load. 

Tensile  strength. 

Load  at  time  of  mptnre. 

1    16,000 
16,  250 

16,500 
16.750 
17,000 
17,250 
17,500 
17,750 
18,000 
18,250 
19,000 
19.500 
20.000 
20.400 
19.100 

•«••■• •««••• 

Elongation  after  rupture,  ".36  =  6.0  per  cent. 

Elongation  of  inch  sections,  '^•15,  'M3,  ".08. 

Diameter  at  fracture,  ".47. 

Area,  .1735  square  inch. 

Contraction,  30.6  per  cent. 

Fractured,  1".00  from  neck. 

Appearance^  granular,  40  per  cent.  ^  silky,  flak^  60  per  cent. 
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No.  4138. 


25' e 


»  »9 


Sectional  area  of  stem,  5.23  square  inches. 
Gkknged  length,  26(K^ 


Applied  loads. 


Total. 


Poundt. 
5,230 
28,150 
r>2, 300 
78,450 
104,600 
130. 750 
150,900 
130,750 
104,600 
78,450 
52,300 
26,150 
170,000 
172,000 
174,000 
176,000 
178,000 
180,000 
182,000 
183,050 
184,000 
186.000 
188,000 
100.000 
192,000 
193. 510 
1U8,740 
203, 970 
209,200 
214,430 
219,660 
224, 800 
230. 120 
235.350 
240,580 
245,810 
251,040 
256,270 
261,500 
266,730 
271.960 
277,190 
282, 420 
287,660 
202,880 
208,110 
303,340 
808,570 
313,800 
319, 030 
324,260 
820,490 
334,720 
339,950 
345,180 
350,410 
358,500 

0 
365,640 
360^870 


Per  Muaire 
incn. 


Poundt. 

1,000 

5,000 

10.000 

15,000 

20,000 

25,000 

80,000 

25,000 

20,000 

15,000 

10,000 

8,000 


85,000 


86,060 


37,000 
88,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
40,000 
50,000 
51,000 
62,000 
63,000 
54,000 
66,000 
56,000 
67,000 
58,000 
50,000 
00,000 
61,000 
62,000 
83,000 
64,000 
66,000 
66,000 
67,000 


In  ganged  length. 


Elongation. 


0 
68.000 
60,000 


0. 

.0418 
.0870 
.1834 
.1770 
.2228 
.0706 
.2260 
.1838 
.1877 
.0030 
.0460 
.2061 
.2907 
.8084 
.8060 
.8110 
.8140 
.8104 
.3281 
.8200 
.8317 
.3870 
.3610 


.3020 
.6640 
1.00 


Set. 


Ineh. 
0. 
0. 

a 

0. 
0. 
.0004 


,0037 


0006 


Kknigstton 

(cenvBr  to 

center  of 

pint). 


1.85 

2.06 

S.8I 

&00 

8.60 

8.90 

4.8S 

4.71 

&15 

&00 

OLOB 

6.60 

6.06 

7.40 

7.0ft 

8.61 

0.10 

0.08 

18L88 

ILOl 

11.78 

18.00 

18.40 

14.88 

16.86 

18.40 

17.64 

18.00 

00.68 

8L85 

20.68 

28.60 

2&20 


Initial 


'KlaetieliBtt. 
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Applied  loads. 

In  ganged  length. 

Elongation 

(center  to 

center  of 

pine). 

Bemarka. 

TotaL 

Persqiuure 
inon. 

Elongation. 

Set. 

Pounds. 
366,100 
371.830 
374,900 

0 
0 

Pounds. 
70,000 
71,000 
71,680 

0 
0 

Inch, 

Inehss, 
2a  40 
82.80 
8&60 

Haximnm  load  reached.  Stretching 
Btill  going  on,  and  load  slowly 
advancing. 

=11.8  per  cent. 

=11.5  per  cent. 

80.04 

8S.88 

Elongation  of  inch  sections,  ".IS,  V'.16,V'.U,  I'Ml,  I'MO,  l'a2,  l'M2, 
r^09,  I'MO,  VMS,  l'M4,  VMS,  1M9,  r'.20,  l'M9,  1''.21,  1".23,  1''.22, 
I'M  8, 1''.22,  V'.Uj  VMT,  V\24,  V'M,  1''.24,  l'^28, 1''.27,  ^'.71. 

Elongation  of  pinholes,  A  '^49,  B  ''61. 

Area  at  middle  of  length  of  stem,  if'. Si  x^^94  =  4.55  square  inches. 

Contraction,  14.0  per  cent. 


15S8  TESTS    OF    IRON,  STEEL,  AND    OTHER    MATERIALS 

No.  4139. 


25*     ?,'95 


m 


Sectional  area  of  stem,  5.25  square  inches. 
Gauged  length,  260". 


Applied  loadd. 


ToUL 


Pounds. 

5,260 

26.250 

52. 500 

78.750 

105.000 

IHl, 250 

167.  500 

131.250 

105,000 

78, 750 

52,500 

26, 250 

170,  000 

172.000 

174,000 

17^.000 

178,000 

180,  UOO 

182.000 

183.750 

167.500 

131,250 

105,  000 

78.750 

52.500 

26,250 

186,000 

188,000 

190,000 

192,000 

194,250 

183,750 

157,600 

131,  250 

105.000 

78,750 

62,500 

26<260 

5,250 

190,500 


Per  eanare 
inon. 


Pounds. 

1,000 

5.000 

10.000 

15,000 

20,000 

25,000 

30,000 

25.000 

20,000 

15,000 

10.000 

6,000 


35,000 
30,000 
25,000 
20,000 
15,000 
10,000 
5,000 


87,000 


38^000 


In  ganged  length. 


Blongation. 


Inch. 

0. 

.0450 
.0800 
.1332 
.1768 
.2222 
.2722 
.2280 
.1860 
.1413 
.0960 
.0580 
.2070 
.3000 
.80« 
.3002 
.3140 
.3186 
.3240 
.8208 
.2860 
.2427 
.1000 
.1660 
.1111 
.0062 
.3371 
.3480 
.3604 
.8606 
.4602 
.4488 
.4060 
.3610 
.3168 
.2726 
.2281 
.1624 
.1418 
.0970 


Set. 


Irhch. 

0. 

.0061 
.0052 
.0060 
.0060 
.0083 


Elongfttfon 

(center  to 

center  of 

pine). 


Inch, 
0. 


.0136 


0268 


Bemarks. 


Initial  load. 

E  =  29. 612. 000. 
E  =  29, 053, 000. 
£  =  20,816,000 
£  =  30.162,000. 


Slastie  limit. 


TESTS    OF    IRON,    STEEL,    AND    OTHEK    MATEKlALS 


l/)99 


Sectional  area  now  called  5.237  square  inches. 


Applied  loiid«. 


Total. 


Pounds. 

183.750 

157,500 

131,250 

105,  000 

78,750 

53,500 

26,250 

5,250 

200,000 


5.230 


Persoiiare 
incn. 


Pounds. 
35.089 
80,070 
25,064 
20,061 
15.038 
10,025 
5.013 
1,003 


1,008 


In  ganged  length. 


Elongation 


Inch. 

.9407 
.8960 
.8501 
.8031 
.7568 
.7067 
.6614 


.71 


Sncoeseire 
elongation. 


^ZtM^. 

.0126 
.0487 
.0447 
.0459 
.0470 
.0468 
.0501 
.0453 


Elongation 

(center  to 

to  center 

of  pins). 


Inch. 


Remarks. 


20, 899, 000. 
29,  230, 000. 
2>4. 166,000. 
27,  800, 000. 
28.220,000. 


E 
E 
£ 
E 
B 
E  —  ':n,080,000. 


This  )»ad  applied  and  left  on  the  bar 
16  honrt;  in  tho  mean  time  the 
load  fell  to  124,000  pounds  on  nc 
oonnt  of  stretching  of  the  bar  and 
leakage  of  the  hydraulic  pack- 
ings of  tbe  testing-machine. 


Ganged  length,  260/'72. 

Sectional  area  called  5.235  square  inches. 


Applied  loads. 

Tn  ganged  length. 

Elongation 

(center  to 

center  of 

pins). 

Remarks. 

Total. 

Per  sonare 
incn. 

Elongation. 

Sucoessive 
elongation. 

PoiAnds. 
5,250 
26.250 

Pounds. 

1,003 

5,014 

10,028 

15,042 

20,056 

25,069 

30,083 

35,097 

30,083 

25,069 

20,055 

15,042 

10,028 

5^014 

1,003 

89,000 

40,000 

Inches. 

0. 

.0894 
.0847 
.1298 
.  1752 
.2911 
.2687 
.3175 
.2746 
.2300 
.1852 
.1400 
.0939 
.0482 
.0027 

2.08 

2.78 

Inch. 

0. 

.0394 
.0463 
.0451 
.0454 
.0469 
.0476 
.0488 
.0430 
.0446 
.0448 
.0452 
.0461 
.0507 
.0406 

Inch. 

• 

Micrometer  reset. 

£  =  28,866,000. 
E  =  28, 984, 000. 
£  =  28,793,000. 
£  =  28,479,  000. 
£=27,462,000. 
£  =  26,  787, 000. 
£  =  30,400,000. 
E  =  29, 375, 000. 
£  =  29. 188, 000. 
£  =  28,920,000. 
£-28,355,000. 
£=25,783,000. 

52.500 

78.750 

10.5.  000 

131,250 

157,500 
183.750 

157,600 
131.250 

105.000 
78,750 
52  500 

26,250 

6,250 

204,750 

210,000 

» 

•J 

1600        TESTS   OF   IBON,    STEEL,    AND   OTHER   MATERIALS. 

Gauged  length,  262''.73. 

Sectional  area  called  5.195  square  inches. 


Applied  loads. 


Total. 


Poundt. 
5,260 
28,250 
52,600 
78,750 
105,000 
131.250 
157,500 
183,750 
157,500 
131,250 
105,000 
78^760 
52,600 
20^250 
6^250 
215.250 
120,500 
225,750 
281,000 
238.260 
241,500 
248,760 
252,000^ 
267.250 
282,600 
267,760 
278,000 
278,250 
288,600 
288,760 
284,000 
209,250 
304.500 
800.750 
815,000 
820,260 
825,500 
830,750 
888.000 
841,250 
848^600 
848.600 

0 
851,760 
867,000 
882,260 
807,600 
872,200 


Per  saaare 
inon. 


Poundt. 
1,010 
5,052 
10.105 
15,158 
20,210 
25,288 
30,315 
35,868 
30,816 
25.268 
20,210 
15.168 
10.106 
6^062 
1,010 
41,000 
42,000 
43,000 
44»000 
45^000 
48,000 
47,000 
48,000 
40,000 
60,000 
51,000 
62,000 
58,000 
64,000 
66,000 
68,000 
67,000 
68^000 
68,000 
60.000 
81,000 
62,000 
68,000 
64,000 
86.000 
88,000 


0 
87,000 
88»000 
80,000 
70^000 
70,806 


In  ganged  length. 


Blongadon. 


Imoh. 

0. 

.0400 
.0878 
.1341 
.1883 


.2887 
.8440 
.2992 
.2539 
.2088 
.1581 
.1088 
.0546 
.0071 


SucoeeslTe 
elongation 


Inch, 


.0400 
.0489 
.0483 
.0492 
.0505 
.0529 
.0573 
.0448 
.0453 
.0471 
.0487 
.0498 
.0687 
.0475 


Elongation 
(center  to 
center  of 
pins). 


Inches. 


8.60 
8.70 
8.08 
4.28 
4.76 
6il7 
6.68 
8.08 
6.60 
7.00 
7.40 
&06 

aoo 

0.12 
9.70 
10L40 
ILOO 
1L71 
12.46 
18.85 
14.82* 
16.85 
16.48 
17.70 
19.10' 
20.75 
2L56 
20.60 
28.20 
24.90 
27.66 
81.80 
87.80 


Bernard  ii- 


.«- 


Micromet«r  reset. 

E  =  28, 303. 000. 
£  =  28, 670, 000. 
£=28,980.000. 
£=28,286.000. 
£  =  25, 093. 000. 
E  =  21, 386. 000. 
E  =  20, 630. 000. 
E  =  29, 302. 000. 
£  =  28.183,000. 
E  =  27, 257, 000. 
E  =  28, 855.00a 
£  =  24.719,000. 


Mazimvm  losd. 
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▲ppLedkMids. 

In  gMiged  length. 

Elonjzation 

(center  to 

center  of 

pins). 

Remarks. 

TomL 

Persquae 
inoti. 

Slongstion. 

Sacoessive 
elongation. 

6^980 
0 
0 

PiMHMlt. 

1,000 
8 

0 

/«»«.  . 

Jnehet. 

86.58 

=  12.1  percent. 
=  11.8  per  cent 

81.46 

36.38 

Blongation  of  lO-inch  sections, ''.78,  1".30,  I'MO,  l'M6,  1".16,  I'M  6, 
r'.20, 1".14, 1".19,  1".20,  1".16,  1".22,  1".23,  1".26,  1".27,  1".24,  1".25, 
r'.21, 1".21,  1".21,  1".26,  1".22,  1".22,  1".22,  1".21,  1".27,  1"^5,  1  '.24, 
1^23,  ".77, 

Elongation  of  pinholes,  A  ".42,  B  ".64. 

Gauged  length,  291".46. 

Sectional  area  called  4.683  square  inches. 


Applied  loads. 

In  ganged  length. 

Elongation 

(center  to 

center  of 

pins). 

Bemarks« 

Total. 

Personare 
Inon. 

Elongation. 

Saoceesive 
elongation. 

Powndt. 

6,800 

26,250 

62,500 

78,750 

106.000 

131,250 

167,500 

183,750 

157,500 

131,850 

106,000 

78^750 

62,600 

20,250 

6,250 

26,250 

52,600 

78^750 

106,000 

181,250 

167,600 

188,760 

210,000 

230,260 

288,600 

886.250 

210.000 

188.760 

167,600 

181,250 

186^000 

78,760 

62,608 

26,260 

6,260 

262,600 

5^260 

Poundi. 

1,121 

5.605 

11,210 

16,615 

82,420 

28.026 

83,630 

39,236 

33,630 

28,025 

22,420 

16,815 

11,210 

5,605 

1,121 

5,605 

11,210 

16,815 

22,420 

28,025 

33,680 

89,285 

46,014 

,     50,448 

56.063 

50,448 

46,014 

88,235 

88,630 

28.026 

22.420 

16^815 

11,210 

6.606 

1,121 

56,053 

1,121 

Inch, 

0. 
.0502 
.1093 
.1601 
.2322 
.2963 
.3622 
.4299 
.3731 
.3150 
.2551 
.1030 
.1305 
.0636 
.0077 
.0550 
.1141 
.1739 
.2353 
.2981 
.8640 
.4270 
.4880 
.5640 
.6380 
.5802 
.5219 
.4621 
.8993 
.3373 
.2730 
.2060 
.1428 
.0719 
.0123 
.6364 
.0130 

Inch. 

Inch. 

Micrometer  reset. 

B=27. 641, 000. 

E=27. 318, 000. 

E=25,889.00«. 

E=25,485,000. 

E=?24, 780, 000. 

E=24, 130, 000. 

E=28,761,000. 

E=28,127,000. 

E-27,272,000 

E=26, 306. 000. 

£=26,138.000. 

Bested  ondsr  load  10  minutes. 
Test  disoontinned. 

.0502 
.0501 
.0508 
.0631* 
.0641 
.0658 
.0677 
.0568 
.0581 
.0580 
.0621 
.0625 
.0668 
.0550 
.0473 
.0591 
.0508 
.0614 
.0628 
.0650 
.0630 
.0660 
.0710 
.0740 
.0578 
.0583 
.0606 
.0828 
0620 
.0643 
.0670 
.0632 
.0700 
.0606 
.6241 
.6234 

H. 

Ex.  31- 

101 

I(j02         TESTS    OF    IKON,    STEEL,    AND    OTHER    MATKKI.^LS. 

DETAILS  OE  TESTS  OF  WROUOHT-IROH  EYE-BAB8. 


18^" 


No.  763. 


JVtierfayiy. 


I 


2Bt  jorss 


Sectional  area  of  stem,  5.70  square  inches. 

GauKcd- length,  180". 

Twenty- two  10-iuch  sections  laid  oft'  along  stem. 


Applied  loads. 

In  gaiif^ed  length. 

Elongation 

(center  to 

center  of 

pin»). 

Remarks. 

Total 

Per  80  oare 
Inon. 

Elongation. 

Set. 

Poimds. 
5,700 
28,  500 
57. 000 
85,600 
102,  (iOO 
114.000 
116, 000 
118,000 
120,  000 
122, 000 
124.  000 
126, 000 
128.000 
130,  000 
132.  000 
134. 000 
136,  800 
142.  500 
148,  200 
153,  900 
159, 600 
165,300 
171,000 

Pounds. 
1.000 
5,000 
10,000 
15,000 
18,000 
20.000 

IneKes. 

0. 

.0310 
.0647 
.0995 
.1237 
.1453 
.1499 
.1533 
.1575 
.1609 
.1658 
.1720 
.1803 
.2030 
.2200 
.2458 
.3040 
.5500 

1.12 

1.44 

1.69 

2.27 

2.85 

Inches. 

0. 
.0034 
.0044 
.0170 
.0120 
.0208 

Inches. 
0. 

Initial  load. 

E  =  27, 522, 000. 
E=s:27,774,000. 

E=r28,125,000. 

• 

Elastic  Umil 

Set 
3".25. 



. 

22,456 

24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 

.76 
1.42 

1.80 
2.13 
2.88 
8.59 

'*'2.*62     '* 

Sectional  area  now  called  5.493  square  inches. 
Gauged  length  182^.62. 


Applied  loads. 

In  ganged  length. 

Elongation 

(center  to 

center  of 

pins). 

Total. 

Per  square 
inon. 

Elongation. 

Snocessive 
elongation. 

Bemarka. 

Poundi. 

5,700 

28,500 

57,000 

85,500 

114,000 

85,500 

57,000 

28,500 

5.700 

Pounds. 

1.039 

5,191 

10.382 

15,673 

20,764 

15, 673 

10,382 

5,191 

1,089 

Inch. 

0. 

.0278 
.0625 
.0987 
.1859 
.1024 
.0680 
.0318 
.0013 

Inch. 

0. 

.0278 
.0347 
.0302 
.0372 
.0335 
.0344 
.0362 
.0305 

Inch. 

Micrometer  reset. 

E  — 27,318,000. 
E  =  26. 186, 000. 
B  —  25, 483. 000. 

V 

TESTS    OF    IRON,    STEEL,    AND    OTHER    MATERIALS.         1603 


Applied  loads. 

In  gttugea  length. 

Elongation 

(center  to 

center  of 

pins). 

Remarlu. 

Totel. 

Per  squAre 
inon. 

Elongation. 

Saccessive 
elongation. 

Pounds. 
5,700 

Poundt. 

1.039 

5,101 

10,382 

15,573 

20,764 

25,955 

20,764 

15,573 

10,382 

5,191 

1.039 

31.000 
32,000 
33.000 
34,000 
35.000 
36.000 
37.000 
38.000 
30,000 
40.  000 
41,000 
42.000 
43.000 
44.000 

0 
45.000 
45. 105 

Inches. 

—.0002 
.0277 
.0625 
.0977 
.1334. 
.1713 
.1377 
.1034 
.0684 
.0320 
.0014 

Inch. 
.0015 
.0279 
.0348 
.0352 
.0857 
.0379 
.0386 
.0343 
.0350 
.0864 
.0306 

Inches. 

After  i  hour's  rest 

Rested  5  minutes. 

Tensile  strength. 
Just  before  fraotore. 
=  11.7  per  cent. 
=  11.6  per  cent. 

28,500 

57,000 

85,500 

114,000 

142,500 

114,000 

85,500 

67,000 

28,500 

5,700 

176, 700 

3.62 
3.70 
6.28 
6.12 
6.97 

ao2 

9.07 
10.20 
.11.57 
18.16 
14.85 
17.06 
19.50 
22.45 

182. 400 

188.  100 

lOit,  800 

109,500 

205.  200 

210.  900 

216.  600 

j22. 300 

228.  000 

2:{3,  706 

239,  400 

24  '.100 

250,  800 

0 

256,  500 

27.00 
27.50 
27.80 

257. 100 

0 

0 
0 

21.01 

0 

27.66 

Elongation  of  10-inch  sections,  •2'M8;  1".34, 1".56,  1".43,  1".28,  1".28, 
l'^28,  1".20,  1".22,  I'Mo,  l".09,  1".09,  I'MO,  I'MO,  1".08,  T'.OO,  1".02, 
r'.02,  1".05,  l'M2,  1".23,  1''.02,  ".81. 

Area  at  fracture,  4".22x ''.93=3.92  square  inches. 

Contraction,  31.2  per  cent. 

One  edge  of  fracture  open  ".13.  Open  at  middle  ".16.  One  edge 
closed. 

Fractured  18J"  from  center  of  pin-hole  A.  Appearance,  fibrous,  with 
traces  of  granulation. 

Elongation  of  pin-holes,  A  ".47,  B  ".41. 

Fractured  end  loaded  after  16  hours'  rest. 

Gauged  length  now  178".72 ;  beginning  three  sections  from  fracture 
at  end  A,  and  terminating  at  the  end  of  original  gauged  length,  end  B. 
This  includes  sixteen  of  the  original  lOinch  sections. 

Sectional  area  now  called  5.103  square  inches. 


604        TESTS    OF    IRON,    STEEL,    AND    OTHER    MATERIALS. 


Applied  loadA. 


In  gauged  length. 


Total. 


Poundi. 

5.700 

28.500 

57,000 

85,500 

114,000 

85,500 

57, 000 

28,500 

5, 700 

28,500 

57, 000 

85,500 

114,000 

142,  500 

17t,  000 

142,  500 

114,000 

85,000 

57,000 

28,500 

5,700 

28,500 

57,  000 

85,600 

114,000 

142,  500 

171,000 

199.500 

228, 000 

199,500 

171,000 

142, 500 

114,000 

86.500 

57,000 

28,500 

6,700 

28,500 

67.000 

85,500 

114,000 

142,500 

171,000 

199,500 

171,000 

142,5  0 

114,  000 

85,500 

57,000 

28,600 

6,700 

Bar 


^^^-nr*"'!  Elongation. 


inch. 


Pounds. 

1,117 

5,585 
11, 170 
16,754 
22, 339 
16,754 
11, 170 

5,585 

1,117 

5,586 
11,170 
16.754 
22,339 
27, 924 
33, 509 
27, 924 
22,  339 
16,754 
11,170 

5,585 

1,117 

5,585 
11,  170 
16,  754 
22,  339 
27, 924 
33,  509 
39,  594 
44,  G78 
39,  594 
33,509 
27,  924 
22.  339 
16, 754 
11, 170 

5,585 

1,117 

5,585 
11, 170 
16,  754 
22,  339 
27,  924 
33,  509 
39,094 
33,509 
27,924 
22,339 
16,754 
11, 170 

5.  585 
I    1,117 

again  loaded  after  2(3  hours' 


Ineh. 

0. 
.0317 
.0091 
.1060 
.1436 
.  1072 
.0712 
.0339 
.0030 
.0332 
.0701 
.1068 
.1440 
.1815 
.2205 
.1843 
.1479 
.1109 
.0741 
.0365 
.0051 
.  0352 
.0723 
.1092 
.1466 
.1833 
.2203 
.2009 
.  3073 
.  2711 
.2348 
.1977 
.1007 
.1234 
.0854 
.0473 
.0147 
.0447 
.0815 
.1188 
.1564 
.1942 
.2320 
.2702 
.2334 
.1969 
.1596 
.1224 
.0842 
.0469 
.0148 


SiiccesHive 
elongation. 


Inch. 

0. 
.0317 
.0374 
.0369 
.0375 
.0363 
.0360 
.0373 
.0309 
.0302 
.0369 
.0367 
.0372 
.0375 
.0390 
.0362 
.0364 
.  0370 
.0368 
.0376 
.0314 
.0301 
.0371 
.0369 
.0374 
.0367 
.0370 
.0406 
.0464 
.0362 
.0363 
.0371 
.0370 
.0373 
.0380 
.  0381 
.0326 
.0300 
.0368 
.0373 
.0376 
.0378 
.0378 
.0382 
.0368 
.0365 
.0363 
.0372 
.0382 
.  0.173 
.  0321 


Elongation 

(center  to 

center  of 

pins). 


Bmoarks. 


Initial  load. 


E=27.572,000. 
E=27,421,000. 
E=26,976,000. 
E= 27, 123.000. 
£=26,545^000. 


E= 27, 123,000. 
E=27,345,000. 
E=27.496,000. 
E=26,83].OO0. 
£=26,759,000. 


additional  rest.    Gaag(»d  length  (as  before),  178".7S. 


TESTS    OF    IRON,    STEEL,    AND    OTHER    MATERIALS.         1605 


Applied  loadfl. 


Total. 


6,700 

28,500 

67,000 

85.500 

114,000 

142.600 

171,000 

142.500 

114,000 

85.500 

57,000 

28  500 

5,700 


5,700 

28,500 

67,000 

8.5,500 

114,000 

142,500 

114,000 

85,500 

57.000 

28.500 

6,700 

28,500 

57,000 

85,500 

114.000 

142,600 

171,000 

142,500 

114,000 

85.500 

57,000 

28,500 

6,700 


Per  square 
inch. 


Poundt. 

1,117 

6.685 

11, 170 

16,764 

22,839 

27.924 

33,509 

27,924 

22,339 

16,754 

11, 170 

5,586 

1,117 


1,117 

^585 

11, 170 

16,754 

22,339 

27, 924 

22,339 

16,754 

11, 170 

5,585 

1,117 

6,685 

11, 170 

16.754 

22,339 

27,924 

33,509 

27,  924 

22,339 

16,754 

11,170 

5,585 

1,117 


111  gaagod  length. 


Elongation. 


Inch. 

0. 

.0295 
.0G60 
.1027 
.1395 
.1769 
.2142 
.1780 
.1416 
.1050 
.0688 
.0320 
.0021 


Successive 
elongation. 


Inch. 

0. 
.0295 
.0366 
.0367 
.0868 
.0374 
.0378 
.0362 
.0364 
.0866 
.0362 
.0368 
.0299 


Elonuatiou 

(ceuter  to 

center  of 

pins). 


Inch, 


Bemarks. 


Initial  load.    Miorometor  reMt. 


E=27, 572, 000. 
E=27,421,000. 
E=27,271,000. 
B=27,572.000. 
E=27. 123, 000. 


Teat  resamed  after  additional  rest  of  6  days  1^  hours. 


0. 

.0306 
.0686 
.1058 
.1430 
.1800 
.1435 
.1070 
.0702 
.0327 
.0018 
.0320 
.0693 
.1064 
.1435 
.1803 
.  2170 
.  1806 
.1442 
.1076 
.0710 
.0334 
.0023 


0. 
.0306 
.0380 
.0372 
.0372 
.0370 
.0366 
.0365 
.0368 
.0376 
.0309 
.0302 
.0373 
.0371 
.0371 
.0368 
.0367 
.0364 
.0364 
.0366 
.0366 
.0376 
.0311 


0. 


Initial  load.    Micrometer  reset. 


E.=27, 421, 000. 
E=27,421,000. 
E=27,271,000. 
E=27, 271, 000. 
E=26,546,000. 


16U6        TESTS   OF   IRON,    STEEL,    AND.  OTHER    MATERIALS. 


No.  764. 


"^JVm.'fuyy. 


ICM. 


29'  <iJorw 


Sectional  area  of  stem,  5.75  Bqaare  inches. 
Gauged  length,  180". 


Applied  loads. 

In  gauged  length. 

Elongation 

(center  to 

center  of 

pins). 

Inches. 
0. 

1 
Kemarka. 

Total. 

Per  square 
incn. 

Elongation.         Sot. 

Pounds. 

6.750 

28,750 

57,500 

86,250 

115,000 

Pounds. 

1,000 

5.000 

10,000 

16,000 

20,000 

6,000 

10,000 

15,000 

20,000 

Inches.            Inch. 
0.                   0. 
.  0252              .  0006 

Initial  load. 

.0564 

.0894 

.1308 

.0368 

.0680 

.0097 

.1324 

.1402 

.1434 

.1473 

.1513 

.1555 

.1618 

.1726 

.1845 

.2035 

.2360 

.2725 

.29 

.43 

1.04 

1.56 

.0013 
.0030 
.0117 

E  =  29.  608. 000. 
E  =  28,  763.  000. 

E  =  27, 522.  000. 
ElMtio  limit 

i26,'o66* 

122,000 
124,000 
126, 000 
128.  000 
130,000 
132.  000 
134.000 
136,000 
138.000 
HO,  000 
143,  760 
149.  500 
155,  250 
161,000 
166,  750 
172,  500 
178,  250 
184. 1)00 
189,  750 
195.500 
201,  250 
207,000 
212,  750 
218, 500 
224. 250 
230,000 
235,750 
241,  500 
247,  250 
253,000 

0 
256.100 

0 

0 

*  22,'6io" 

■- 

24,000 

«•••      ■•      •••• 

'  *  25,  666 
26,000 
27,000 

28,  OUO 

29.  000 
3<i,000 
31.000 
32,000 
33.000 
34,000 
35.000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 

0 
44,640 
0 
0 

.48 

.60 

1.39 

2.03 

2.50 

2.92 

8.00 

4.25 

5.01 

6.78 

6.63 

7.00 

8.62 

0.76 

11.00 

12.65 

14.20 

16.48 

1&72 

22.40 

1 

1 

\"'  —  * 

1 

1 

............ 

Rested  6  minntAA. 

22.60 

Tensile  strength. 

=  9.4  per  cent. 

=  9.4  per  cent^                                      \ 

16.04 

22.34 

...... ...... 

Elongation  of  10-inch  sections,  •  1".77,  I'MO,  1".07.  1".()«,  ".96 'MM. 
".88,  ".89,  ".88,  ".90,  ".92,  ".92,  ".93,  ".93,  ".91,  ".83,  ".1)2,  ".93,  1".^^. 
1".10,  ".91,  ".83. 

Elongation  of  pinholes,  A  ".31,  B  ".35. 

Area  at  fracture,  4."36x."93=4.05  square  inches. 

Contraction,  29.6. 

Fractured  18J"  from  center  of  pinhole  A. 

Appearance,  granular,  30  per  cent. ;  fibrous,  70  per  cent. 

.Closed  ftt  til  is  e^v. 


l*ibrou».v^  f 


Granu'ar. 


Open  ".•-'0. 


t. 


Opea^.U. 


TESTS    OF    IRON,    STEEL,    AND   OTHER    MATERIALS,        1  fi07 

One-half  hour  after  fracture  bur  again  loaded. 
Gauged  length,  1H5".92. 

Gauged  length  includes  seventeen  of  the  original  10-inch  sections, 
terminating  at  end  B  at  same  point  as  original  gauged  length. 
Sectional  area  now  called  5.258^  square  inches. 


Applied  loada. 


TotaL 


Poundt. 
5,750 

28.750 

67,500 

86.250 

115,000 

143.750 

172. 500 

143,753 

115,000 

80.250 

57,500 

28,750 

6,750 

6,750 

28,750 

67,500 

86,250 

116,000 

143,750 

172,500 

143,750 

115,000 

86.250 

57,500 

28,750 

5,750 

172,500 

6,750 

6.760 

28.750 

67.500 

86.250 

115.000 

143.750 

172,500 

143.750 

115.000 

86.250 

67,500 

28,750 

6.750 

28,750 

07,600 


Per  M  aare 
incn. 


Paundt. 
1.003 

6,467 
10.934 
16,400 
21,868 
27,385 
32,801 
27,336 
21,868 
16,400 
10,984 

6,467 

1.093 

1.003 

5,467 

10,984 

16,400 

21,868 

27.335 

32,801 

27,336 

21,868 

16,400 

10,934 

5,467 

1,098 

32,881 

1.093 

1,003 

5,467 

10.934 

16,400 

21,868 

27,835 

32,801 

27.335 

21,868 

16.400 

10.934 

6.467 

1.  0U3 

6.467 

10.934 


In  gauged  ienicth. 


Elongation. 


Inch. 
0. 

.0305 

.0701 

.1093 

.1508 

.1947 

.2401 

.2030 

.«646 

.1252 

.0856 

.0449 

r.0l07 

(.0083 

.0004 

.0316 

.0701 

.1079 

.1464 

.1847 

.2234 

.1857 

.1481 

.1100 

.0722 

.0335 

.0017 

.2236 

.0017 


SaccesKire 
elonj^ation. 


IncK 
0. 

.0305 

.0396 

.0392 

.0415 

.0439 

.0454 

.0371 

.0385 

.0393 

.0396 

.0407 

.03421 

. 0176  5 

.0079 

.0812 

.0385 

.0378 

.0385 

.0383 

'  .0387 

.0377 

.0376 

.0381 

.0378 

.0387 

.0318 

.2219 

.2219 


Elongation 

(center  to 

center  of 

pins). 


Ineh, 
0. 


Bemarks. 


Initial  load. 


£=27,396,000. 
E=26,400,000. 
E=25,863,000. 
E=25,667,000. 
E=24,973,000. 

After  40  minntea*  rest 
After  16  hours'  rest 


Te«t  reaumed  after  6  days  and  8  hoars'  rest. 


0. 

.0310 
.0697 
.1076 
.1462 
.1841 
.2221 
.1845 
.1470 
.1090 
.0711 
.0322 
.0OU6 
.0316 
.0701 


0. 


.0310 
.0387 
.0379 
.0386 
.0379 
.0380 
.0376 
.0375 
.0380 
.0379 
.0380 
.0316 
.0810 
.0386 


Initial  load.    Micrometer  reset. 


E=27, 032, 000. 
E=27, 104, 000. 
E= 26, 747,  000. 
E=26, 818. 000. 
E=26, 120, 000. 


1608 


TESTS    OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 


AK>lie4l  loads. 

In  ganged  length. 

Elongation 

(center  to 

center  of 

pins). 

Semarka. 

Total. 

Pounds. 

86,250 

115,000 

143.  750 

172,500 

143,750 

'115,000 

•86,250 

115,  000 

143,  750 

172,500 

143,750 

115,0(»0 

86,250 

57.500 

28.750 

5,760 

Per  square 
incn. 

Elongation. 

Socceflsiye 
(lougation. 

Pounds. 
16,400 
21,868 
27,335 
32,801 
27,335 
21,868 
16.400 
21,868 
27.335 
32,801 
27.335 
21.868 
16,400 
10,934 
6,467 
1,093 

Inch. 
.1082 
.1464 
.1841 
.2220 
.1844 
.1471 
.1091 
.1470 
.1845 
.2224 
.1844 
.1470 
.1000 
.0713 
.0324 
.0004 

Inch. 
.0381 
.0382 
.0377 
.0370 
.0376 
.0373 
.0380 
.0379 
.0375 
.0379 
.0380 
.0374 
.0380 
.0377 
.0389 
.0320 

Inch, 

• 

• 

E=2«,  747, 000. 
E=27,177,000. 
E=26, 747, 000. 
E=26, 960. 000. 
£=26,120,000. 

m 

No.  765. 


il dZu. 


I^    lOfST 


Sectional  area  of  stem,  5.69  square  inches. 
Ganged  length,  180''. 
Kinks  in  stem. 


Applied  loads. 

In  gauged  length. 

Elongation 

(center  to 

center  of 

pins). 

Remarks. 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Pounds. 

5,090 
28,  4.50 
56,900 
85,  350 
113.800 
116,000 
118,000 
120.  (K)0 
122,  000 
124,000 
120.  000 
128,  000 
130.  000 
132,  000 
134.000 
136.560 
142,250 
147.  940 
153,  630 
159. 320 
165,  OlA 
170. 700 

Pounds. 

1,000 

5,  000 

10,000 

15,  000 

20,  000 

Inches. 

0. 

0386 
.0680 
.  1030 
.  1520 
.1600 
.  1622 
.  16H5 
.1730 
.1778 
.1849 
.1965 
.2120 
.2330 
.2495 
.2901 
.46 

Inch. 
0. 

.0055 
.  0062 
.0093 
.0258 

Inches. 
0. 

Initial  load. 
E  =  27,950,00a 

Elastic  limit 

• 

.24 

21.790 

24,000 

25,  000 

26,  000 

27,  0(K) 

28,  000 
29.000 
30.000 

.47 
.68 
.86 
1.35 
1.83 
2.21 
2.86 

TESTS   OF   IRON,  STEEL,  AND   OTHEB   MATERIALS. 
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Applied  loads. 

In  gauged  leDgtli. 

EUongation 

(center  to 

center  of 

pins). 

Remarks. 

Total. 

Per  sqaaro 
iucQ. 

Elongation 

Set. 

Pounds. 
176,390 
182.  080 
187,  770 
193,  460 
199, 150 
204.  840 
210,530 
216. 220 
'221,  010 
227,600 

5,690 

28,450 

56,900 

85,350 

113,800 

85,350 

113,800 

142. 250 

113, 800 

85,350 

56.900 

28.  450 

6,090 

233.  290 

238.  9K0 

244,  670 

246,  5i;0 

0 

0 

Pounds. 
31,000 
32.000 
33,000 
34,000 
35.000 
36, 000 
37,000 
38,000 
39,000 
40,000 

• 

1,000 

5.000 

10,  000 

15.  000 

20.000 

15,000 

20.  OUO 

25,000 

20,000 

15,000 

10,000 

5,000 

1,000 

41.000 

42,000 

43,000 

43,320 

0 

0 

Inches. 

Inch. 

Inches. 
3.40 
4.12 
4.85 
5.62 
6.64 
7.60 
a65 
0.87 
11.12 
13.10 

BT  zero  load . 

0. 

Sharp  snapping  sound. 

Set 
12".68. 

I  hoar. 

Initial  load.    Micrometer  reset. 

Tensile  strength. 
=  7.8  per  cent. 
=  8.0  per  cent. 

Ba 

0. 

.0302 
.0083 
.1064 
.1455 
.1853 

r  rested  and 
0. 

• 

13.12 
13.48 
18.15 
10.70 

14.04 

iai4 

Elongation  of  lO-inch  sections:  •T'.Sg,  1''.25,  '^92/^86/^78/^71, 
'^73,  ''.71,  ''.81,  ".77,  ".79,  ".76,  ".78,  ".79,  ".75,  ".74,  ".73,  ".78,  ".81, 
".92,  ".77,  ".71. 

Elongation  of  pin-holes,  A  ".33,  B  ".28. 

Area  at  fracture  4".3()  x  ".96  =  4.19  square  inches. 

Contraction,  26.4  jier  cent. 

Fractured  20"  from  center  of  pin-hole  A.  Appearance,  fibrous,  70  per 
cent. ;  granular,  30  per  cent.  Opened  cracks  in  surface  of  stem  41"  from 
center  of  pin-hole  A  and  15"  and  37"  from  center  of  pin-hole  B.  These 
cracks  were  in  sight  when  40,000  pounds  tension  had  been  applied  to  the 
bar. 


1610        TESTS    OF    IRON,    STEEL,    AND    OTHER    MATERIALS. 

No.  7G6. 


.£22. 


JWirtere. 


€s: 


IB*    JO^e^ 


Sectional  area  of  stem,  5.80  square  inches. 
Gauged  length,  l8(K^ 


Applied  loads. 

In  ganged  length. 

i 

Elongation 

(center  to 

center  of 

pins). 

• 
• 

Remarks. 

Total. 

Per  saaaro 
inch. 

Elongation. 

Set. 

Pounds. 

5,800 

29.000 

58,000 

87.000 

116, 000 

118,000 

120.  000 

122.  000 

124.000 

120.  000 

128.000 

130, 000 

132.  000 

133,  400 

Pounds. 

1.000 

5,000 

10,  000 

15,000 

20,000 

Inches. 
0. 
.0310 
.0662 
.1028 
.1512 
.1582 
.1627 
.1674 
.1717 
.1760 
.1815 
.1890 
.2000 
.225 
.24 
.26 
.28 
.38 

Inch, 
0. 
.0031 

.0044 
.0078 
.0236 

Inches. 
0. 

Initial  load. 
E^  27,355,000. 
".05. 

Elastic  Umit. 

"26* 

"  22,'4i6" 

23,000 

"'  24.000 
25,  000 
26.000 
27,000 
28,000 
29,000 
30.000 
31.000 
32,000 
33,000 
34.000 

35,  000 

36.  000 

37,  000 

38.  000 
39.000 
39,550 

0 
0 

.35 

136.  000 

138.  000 

139,  200 
145.  000 
150.  J-OO 
156  GOO 
162,  400 
16H,  L'OO 
174.  (»00 
179,  800 
185,  600 
191.  400 
197,  200 
203,  000 
208, KOO 
214,600 
220.  400 
2J6.  200 
229,  400 

0 
0 

.57 

.80 

1.32 

1.70 

2.22 

2.81 

3.40 

4.20 

4.93 

6.70 

6.72 

7.76 

8.95 

10.11 

11.40 

12.25 

. 

Tensile  strength.                                i 

9.20 

=  5.1  percent. 

11.40 

—  4.8  per  cent. 

Elongation  of  10-inch  sections,  '^49,  ".52,  ".52,  ".50,  ".48,  ".48,  ".47, 
".47,  ".47,  ".47,  ".47,  ".45,  ".51,  ".52,  ".48,  ".51,  •".77,  ".52,  '\5S,  ".53, 
".50,  ".52. 

Elongation  of  pin-holes,  A  ".19,  B  "20. 

Area  at  fracture,  4".^0x  1".09=5.23  square  inches. 

( /ontraction,  9.8  per  cent. 

Fractured  62"  from  center  of  pin-hole  B. 

Appearauce,  granular,  30  per  cent. ;  fibrous,  70  per  cent. 

When  fractured  ends  are  brought  together  they  closed  at  the  fibroas 
edjje,  leaving  an  opening  of  ".15  at  the  granular  edge. 

Between  tlie  point  of  rupture  and  head  B  ragged  cracks  were  devel 
oped,  seven  in  number,  on  one  face,  at  regular  intervals  of  about  U" 
apart.    On  the  other  face,  of  the  stem  at  this  end,  also  on  both  faces  of 
the  longer  fractured  end,  similar  cracks  were  developed. 


TKSTS    OF    IKON,    STEEL,    AND    OTHER    MATKUIALS.        IGll 


No  7C7. 


JVrtcfttre. 


[AddiiimuRex- 


"verimenta  nioBe^^ 
^tli  tlvLs  aeetUnC 
IB*  20'eB 

Sectional  area  of  stem,  8.71  square  inches. 
Gauged  length,  180''. 


ao^ 


Applied  loads. 

In  gauged  length. 

Elongation 

(center  to 

center  of 

pins). 

Remarks. 

Total. 

Per  Bonaro 
inch. 

Elongation. 

Set. 

Pounds. 
8,710 
43,550 
87,100 
130, 650 
156,  780 
168,000 
172.  000 
174,  2<  0 
176,  000 
178.  UlO 
180.  OUO 
182,910 
1H6.  000 
191,020 

200,  330 
209,  040 
217,  750 
220,460 
235, 170 
2(3.  880 
252.  "iflO 

201,  300 
270,  010 
278.  720 
287,430 
296,140 
304,850 
313,  560 
3-22, 270 
330.980 
339.  690 
348, 40(^ 

0 
357. 110 
365,820 
374,  530 
376,800 

0 

0 

Pounds. 

1,000 

5,000 

10. 000 

16,000 

18,000 

Inches. 
0. 

.0254 
.0574 
.0925 
.1225 
.1360 
.1420 
.1535 
.1752 
.1890 
.2035 
.2250 
.25 
.30 

Inch. 

0. 
.0006 
.0012 
.0049 
.0157 
.0348 

Inches. 
0. 

Initial  load. 
E  =  28, 800, 000. 

Elastic  limit. 

• 

Set. 

16".80. 

Rested  5  minntes. 

Tensile  strength. 
=  12.05  per  cout. 
=  12,00  per  cent. 

• 

19.750 
20,000 

"* '21,060" 

•  ^•••a   ••«••> 

.40 

22,000 
23,000 
24.000 
25,000 
26,000 
27.000 
28.000 
29,000 
30.000 
31.000 
32,000 
33,  000 
34,0j0 
35.000 

36,  000 

37,  000 
38,000 
39.000 
40,000 

0 

.53 

.82 

1.36 

1.66 

2.12 

8.71 

3.30 

4.05 

4.75 

5.6J 

6.45 

7.36 

8.32 

9.41 

10.70 

12.02 

13.41 

15.20 

17.30 

20.10 
23.35 
27.70 
29.65 

0 

0 

21.69 

28.86 

Elongation  of  10  inch  sections,  1".0J,  L".38,  1".53,  1".23,  l".08  1".08, 
1".02,  1".03,  l'M5,  1".12,  1^08,  i".09,  I'Ml,  TMG,  1".08,  I'Mo,  F'.21, 
1''.33,  1".60,  r'.64,  2'M7,  •1".21.. 

Elongation  of  pin-holes,  A  ''.62,  B  ".5G. 

Fractured  20J"  from  center  of  pin-hole  B. 

Appearance,  granular,  80  per  cent. ;  fibrous,  20  per  cent.  Started 
cracks  in  neck  and  sides  of  pin-hole  head  A. 

Area  of  fracture,  5".58x  1".28=7.14  square  inches. 

Contraction,  18.0  per  cent. 

Area  2J"  from  point  of  rupture,  5".37x  I"22=().55  square  inches. 

Contraction,  24.S  per  cent. 

Ganged  length,  178".45;  includes  sixteen  of  the  original  10-inch  sec- 
tions, beginning  at  end  A  of  the  original  gauged  length. 

Sectional  area  called  7.809  square  inches. 
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Applied  loads. 


In  ganged  length. 


Toud. 


Per  square 
inoa. 


Pounds. 

8,710 

43.550 

87,  UK) 

130.050 

174,  200 

217,  7r)0 

174, 200 

130,050 

87, 100 

43.550 

8,  710 

174, 200 

111,000 

174,200 

130,650 

87,100 

43,550 

8,710 

43,550 

87,100 

130,  650 

174,  200 

130,  650 

87,100 

43,5:0 

8,710 

43.550 

87.100 

130.650 

174,200 

130.650 

87,100 

43,550 

8,710 

43, 550 

87,100 

130. 650 

174, 200 

217, 750 

261.300 

304,850 

261, 300 

217.750 

174. 200 

130,650 

87.100 

43,550 

8,  no 

43,550 

87,100 

130,660 

174.300 


Elongation 


PoundM. 

1,115 

6,577 

11,153 

16,730 

22,306 

27,883 

22,306 

16,730 

11,163 

6,577 

1,115 

22,306 


22,306 

16, 730 

11,153 

5,5T7 

1,116 

6,677 

11,163 

16,730 

22.306 

16,730 

11,153 

6,577 

1,116 

6,577 

11,163 

16,730 

22,306 

16,730 

11, 153 

6,577 

1,115 

6,577 

11,153 

16,730 

22,306 

28;  883 

34,460 

40.036 

34,459 

28,883 

22,306 

16, 730 

11,153 

6,577 

1,115 

6,677 

11,153 

16,730 

22,800 


Inch. 

0. 
.0307 
.0680 
.1066 
.1452 
.1865 
.1491 
.1118 
.0740 
.0354 
.0040 
.1462 
.0860 
.1387 
.1026 
.0661 
.0294 
—.0006 
.0285 
.0653 
.1022 
.1390 
.1028 
.0666 
.0297 
.0001 
.0292 
.0669 
.1026 
.1396 
.1032 
.0669 
.0300 
.0003 
.0295 
.0664 
.1032 
.1401 
.1769 
.2139 
.2512 
.2147. 
.1780 
.1418 
.1052 
.0684 
.0313 
.0010 
.0303 
.0671 
.1040 
.1411 


Sncceasive 
elongation. 


Inch. 

0. 
.0307 
.0373 
.0376 
.0396 
.0403 
.0364 
.0373 
.0378 
.0386 
.0314 
.1422 
.0602 
.0527 
.0361 
.0365 
.0367 
.0300 
.0291 
.0368 
.0369 
.0368 
.0362 
.0363 
.0368 
.0296 
.0291 
.0367 
.  0:i67 
.0370 
.0364 
.0363 
.0369 
.0297 
.0292 
.0369 
.0368 
.0369 
.0368 
.0370 
.0373 
.0365 
.0367 
.0362 
.0366 
.0368 
.0371 
.0303 
.0293 
.0368 
.0369 
.0371 


Elongation 

(center  to 

center  of 

pins). 


Bemarka. 


Inch. 
0. 


Initial  load.    Micrometfer  reset. 


Load  left  on  bar  over  night,  15  honrs. 
Load  on  bar  after  15  hours'  rest. 
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Applied  loads. 


ToUl. 

Pounds. 

130,650 

87,100 

43,550 

8,710 

8,710 

43,550 

87.100 

130,650 

174,200 

130, 050 

87,100 

43,550 

8,710 

43.550 

87,100 

130,650 

174.  200 

217, 750 

261,300 

304,850 

261,300 

217, 750 

174, 200 

130.660 

87,100 

43.550 

8,710 


Per  square 
inch. 


Pounds. 

16,730 

11,153 

5,576 

1,115 

1,115 

5,577 

11,153 

16,730 

22,306 

16,730 

11,153 

6,677 

1,115 

5,  577 

11,158 

16, 730 

22,306 

28,883 

34,459 

40,Q36 

34,459 

28.883 

22, 306 

16,730 

11,153 

6,577 

1,116 


In  ganged  length. 


u>i^«»<.*t»«    Successive 
Elongation.  I^j^j^^^^i^^ 


Inch. 

.1046 
.0681 
.0313 
.0012 


Inch. 
.0365 
.0366 
.0368 
.0301 


Elongation 

fcentei  to 

center  of 

pins). 


Inch. 


Remarks. 


Test  renumed  after  an  additional  rest  of  47  hours. 


0. 

.0305 
.0671 
.1036 
.1406 
.1046 
.0684 
.0319 
.0021 
.0315 
.0681 
.1048 
.1416 
.1781 
.2151 
.2527 
.2166 
.1802 
.1440 
.1074 
.0711 
.0341 
.0040 


.0306 
.0866 
.0365 
.0370 
.0361 
.0361 
.0366 
.0298 
.0294 
.0366 
.0367 
.0367 
.0366 
.0370 
.0376 
.0361 
.0364 
.0362 
.0366 
.0363 
.0370 
.0301 


0. 


Initial  load.    Micrometer  reset. 


Test  discontinued. 
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TEST   BY  TENSILE  AND  COMPRESSIVE   STRESSES    OF   A    SECTION   OF 
FRACTURED    WROUGHT' IRON  EYE-BAR,  NO,  767. 


[Reloaded  after  an  interval  of  104  days.] 


73," 


30,  "between  Tiolder  jwwa. 

Sectional  area  (approximate),  7.66  square  inches. 
Gauged  length,  W. 


Original 
fractare. 


Applied  loads. 


Total. 


Pounds. 


7 

38, 

76, 

114 

153 

191 

229 

19! 

153 

114 

70 

38, 

7 

7, 

3H 

76, 

114 

153 

191 

153 

114 

76 

38 

7 

7, 

3«, 

76 

114 

153 

191 

153 

191 

229 

114 

76 

38, 

7, 

7 

38 

76 

114 

153, 

191 

153 

114 

76 

38, 

7 

7 

229; 

268 

306 

268 

229 

191 

153 

114 
76, 


.660 
,300 
,600 
,900 
.200 
.500 
,800 
.500 
20U 
,900 
.600 
,300 
,660 
,660 
.300 
,600 
,900 
,200 
,500 
,200 
.000 
,600 
,300 
,660 
,660 
.300 
,600 
,900 
,  200 
,500 
,200 
.500 
,8U0 
,900 
,6U0 
,300 
,060 
,6«0 
,300 
,600 
,900 
,200 
,500 
,200 
,900 
,600 
,300 
,660 
,660 
,800 
,100 
,400 
,100 
,800 
,500 
,200 
,900 
1,600 


Per  snnare 
inca. 


38,800 
7,660 


Poundt. 

1,000 

5,000 

10,000 

15,000 

20.000 

25, 000 

30,000 

25,000 

20,000 

15,000 

10,000 

6,000 

1,000 

1,000 

5,000 

10,000 

15,000 

20.  000 

25.000 

20,000 

15,000 

10, 000 

5,000 

1,000 

1,000 

5,000 

10,000 

15, 000 

20,000 

25,000 

30,(j00 

25,000 

20,000 

15,000 

10,000 

5,000 

1,000 

1,000 

5,000 

10,000 

15,  000 

20,000 

25,000 

20,000 

15, 000 

10,000 

6.000 

1,000 

1,000 

30,000 

35,000 

40, 000 

35, 000 

30,000 

25,000 

20,600 

15,000 

10.000 

6,000 

1,000 


In  gauged  length. 


Elongation. 


Inch. 

0. 

.0043 
0098 
.0153 
.0208 
.0265 
.0318 
.0265 
.0210 
.0155 
.0102 
.0046 
.0003 


0. 
.0043 
.0098 
.0152 
.0207 
.0262 
.0318 
.0264 
.0210 
.0154 
.0100 
.0048 
.0002 


0. 


.0320 
.0375 
.0432 
.0377 
.  0320 
.0270 
.0215 
.0160 
.0105 
.0050 
.0005 


Set. 


Inch. 
0. 


.0003 


0. 


CompreS' 
sion. 


Inch, 


0. 

.0041 
.0094 
.0147 
.0199 
.0252 
.0201 
.0150 
.0097 
.0046 
.0002 


0. 
.0042 
.0094 
.0147 
.0198 
.0248 
.0198 
.0147 
.0096 
.0043 
.0002 


Set 


In^ 


0. 


IniUal  load 


Initial  k»d. 


IniUal  load. 


InitialloAd. 


Initial  load. 
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Applied  loadii. 

In  ganged  len^^th. 

Remarks. 

Total 

Per  Bouare 
incn. 

Elongation. 

Set 

Compres- 
sion. 

Set. 

Pounds. 

•7,660 

38,300 

70,600 

114,000 

153,200 

191.600 

229,800 

191.500 

153,200 

114,900 

76,600 

38,300 

7.660 

Pounds. 

1,000 

5,000 

10, 000 

15, 000 

20.000 

25.000 

30. 000 

25,  0(H) 

20,  000 

15,000 

10,  000 

5,000 

1,000 

Inch. 

Inch. 

Inch. 
0. 
.0043 

.0097 
.0150 
.0203 
.0255 
.0294 
.0248 
.0202 
.0154 
.0105 
.0154 
.0013 

Inch, 
0. 

Initial  load. 

, 

a 

••••••    •■•• 

NoTB.— Under  compression  8ti*ee«e8  the  bar  deflected  upwards,  the  micrometer  being  on  the  convex 
side. 

No.  768. 


jyacinre. 


m 


IB'    lors^ 


Sectional  area  of  stem,  8.71  square  inches. 

Gauged  length,  180''. 

Stem  of  bar  curved  perpendicular  to  plane  of  pins.    V.  sine  J". 


Applied  loads. 

In  gauged  length. 

Elongation 

(center  to 

center  of 

pins). 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Inch. 

0. 
.0003 
.0008 
.00:10 
.0075 

Pounds. 
8,710 
43,550 
87,100 
130,650 
156,780 
158,000 
160.000 
162. 000 
164.000 
166,000 
lt>8.000 
170,000 
172,000 
174.200 
176,000 
178,000 
180,000 
182,000 
184.000 
186.000 
188,000 
190,000 
192,000 
194.000 
196,000 
198,000 
200,000 
202,000 
204.000 
206.000 
8,710 
208,000 

Pound*. 

1,000 

6,000 

10.000 

15,000 

18,000 

Inchu. 
0. 

.0263 
.0590 
.0937 
.1170 
.1194 
.1215 
.1235 
.  1252 
.1274 
.1294 
.1319 
.1340 
.  13»i8 
.  1401 
.1447 
.1463 
.1407 
.1512 
.1527 

Inches. 
0. 

Initial  load. 
E=28,301,000. 

Set,  .05. 

Rested  3  minntes. 

• 

Elastic  limit. 
Re<«tcd  1  hour. 

20,000 

.0150 

.27 

.  1517 

.1573 
.1595 
.  162  4 
.1661 
.1712 
.1810 
.1885 
.1900 
.  2055 

.2108" 



22,730 

. 
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Applied  loads. 


In  gauged  length. 


Total. 


^'''inX.*''*'  lElongation. 


Poufuh 
209, 040 
210.  000 
212, 0(K) 
217.  760 
226,  460 
235,170 
243.880 
252,  590 
261,300 
270,  010 
278,  7-20 
287,  430 
296,140 
304,  850 
313,560 

322,  270 
330,  980 
339.600 
348.  400 
357, 110 
365,820 
366,000 

0 

0 


Pounds. 
24,000 


25,000 
26,000 
27,000 
2P,000 
29.  000 
30,000 
31.000 
32,000 
33, 000 
34,000 
35. 0)0 
36,000 

37,000 
38,  OOU 
39.000 
40, 000 
4I.0«>0 
42,000 
42,  020 

0 

0 


Inches. 
.2207 
.2296 
.2478 
.29 


11.77 


Set. 


Inch. 


Elongation 

(center  to 

center  of 

pins). 


Inehu. 


.57 
.69 
1.00 
1.70 
2.24 
2.75 
3.36 
4.00 
4.76 
6.58 
6.52 
7.41 

&54 

9.70 

11.07 

12.50 

14.10 


Remarks. 


Sharp,  snapping  soimd. 


Snapping  sotmd«  coDiinaed  at  in- 
tervals. 


15.81 


Tensile  strength. 
=  6.5  per  cent. 
=  6.6  i>er  cent. 


Elongation  of  10  inch  sections,  ".70,  •1".29,  ".76,  ".7G,  ".70,  ".r»(i, 
".63,  "64,  ".63,  ".60,  ".61,  ".62,  ".68,  ".63,  ".61,  ".60,  ".60,  ".65,  ".70, 
".69,  ".72,  "57. 

Elongation  of  pin-holes,  A  ".45,  B  ".29. 

Area  at  fracture,  5".68x  1".24=7.04  square  inches. 

Contraction,  19.2  per  cent. 

Fractured  24"  from  center  of  pin-hole  A.  Appearance,  granular  at 
one  edge,  5  per  cent,  fibrous  for  the  balance  of  the  tracture,  with  slight 
granulation  in  this  section. 

Seams  showing  imperfect  welding  in  the  rolling.  Seven  distinct 
layers  of  metal  displayed. 

Opened  small  granular  cracks  in  neck  of  head  B. 


I 
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WROUGHT-IRON  RAILWAY  AXLE. 

CONTINUATION  OF  TESTS. 


SEE  BEPOBT,  1880. 
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Specimens  from  muck-bar  axle  No.  4  after  the  axle  had  ran  163,138 
miles. 

Comparing  these  results  with  earlier  tests  of  this  series,  the  tensile 
strength  of  the  metal  in  this  axle  is  lower  and  the  modalos  of  elasticity 
less  than  shown  by  the  preceding  axles. 

The  variatious  in  strength,  elasticity,  and  dactility  are  no  greater, 
however,  than  those  met  in  different  specimens  of  new  iron  of  nominally 
the  same  grade,  and  while  apparently  there  is  a  deterioration  in  qual- 
ity, it  needs  confirmation  of  a  more  decisive  nature  from  the  remaining 
axles  before  attributing  this  result  to  the  influence  of  the  work  done  in 
service. 

Specimens  Nos.  805,  80G,  and  807  all  fractured  at  about  the  same  dis- 
tance from  the  end  of  the  axle,  or  nearly  opposite  the  shoulder  at  the 
inside  end  of  the  journal-bearing. 

In  the  vicinity  of  these  fractures  the  fibers  of  the  metal  converge  from 
the  larger  diameter  of  the  axle  and  were  oblique  to  the  axes  of  the  test 
Rfiecimens. 

The  fracture  of  specimen  No.  80G  followed  the  direction  of  the  fiber  a 
distance  of  1^^',  the  balance  of  the  fracture  being  across  fibrous  metal. 

In  rough-turning  this  specimen  a  small  crack  opened  from  a  seam 
located  iu  the  axle  at  the  place  shown  by  this  sketch : 


Seam  %  hnut. 


^a  CTBClC. 


Lengthwise  the  axle  the  seam  extended  \" ;  at  right  angles  to  it  the 
crack  opened  \"  long. 

About  four  weeks  intervened  between  the  time  the  axle  was  taken 
from  the  tender  truck,  where  it  was  run,  and  the  time  of  testing  the 
specimens. 

The  disturbance  in  the  modulus  of  elasticity  by  overstraining  the 
metal,  investigated  more  at  length  with  steel  and  wrought-iron  eye- 
bars,  is  here  shown  by  bar  No.  813  after  having  been  loaded  with  34,000 
pounds  per  square  inch  tension. 
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No.  805. 

Marks,  ^f* 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  lO''. 


Applied  loads. 

In  ganged  length. 

ToUl. 

Per  fiqiiAre 
inch. 

Elongation. 

Set 

Pounds. 
1.000 
5.000 
10.000 
15.000 
20.000 
20.  .500 

Pounds. 

1,000 

5,000 
10,000 
L^OOO 
20,000 
20,500 
21.000 
21,500 
22,000 
22,!i00 
23,000 
23,500 
24,000 
24.  500 
25,000 

5.000 
10,000 
15,000 
20.000 
26,  000 
27.000 
28.000 
29,000 
30,000 
31,000 
.32,000 
33,000 
34,000 
.35,000 
30,000 
37,000 
38,000 
39,000 
40.000 
41.000 
42,000 
43,000 
44,000 
45,  000 
45, 420 
36,000 

0 

Inehes. 

0. 

.0014 
.0032 
.0051 
.0060 
.0095 
.0177 
.0251 
.0290 
.0370 
.0448 
.0507 
.0630 
.0750 
.0904 
.0827 
.0846 
.0864 
.0884 
.1103 
.1375 
.1674 
.19 
.21 
.24 
.29 
.32 
.36 
.43 
.47 
.51 
.69 
.66 
.74 
.83 
.92 

1.11 

1..32 

1.60 

2.00 

Inch, 

0. 

0. 

.0001 
.0001 
.0011 

Initial  load. 
Ela«tio  limit 

21,000 

21.600 

22,  OdO 

22,500 

!£t.000 

23,500 

2t,000 

24.  51)0 

25,000 
5.000 

.0813 

10,000 

15,000 

20,000 
26,000 

.0818 

27,000 

• 

28,000 

' 

29,000 

.lOiOOO 

31,000 

32,000 

33.000 

34,000 

35,000 

Tensile  strength. 
Load  at  time  of  fraetare. 
=  23.1  percent 

36,000 

37,000 

38.000 

39,000 
40.000 
41,000 

•  •..••  o^.** 

42,000 

43, 000 

44,000 

45,000 

45. 420 

36,000 
0 

2.31 

Elongation  of  inch  sections,  ".38,  •  '^54,  ".23,  ".19,  ".18,  ".17,  ".15,  ".16, 
".15,  ".10. 

Diameter  at  fracture,  ".84.^   Area,  .554  square  inch. 

Contraction,  44.0  per  cent 

Fractured  3"  from  neck  or  0^"  from  end  of  axle.  Appearance,  fibroos, 
seamy. 


TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIALS.        1623 

No.  806. 

Marks,  ^« 

Diameter,  l'M29. 

Sectional  area,  1 .00  square  inolu 

Ganged  length,  10^^ 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total 

Persanare 
inch. 

Elongation. 

Set 

Pomnds. 
1,000 
5,000 
10,000 
15^000 
18,000 
18,500 
19.000 
10.500 
20,000 
20,500 
21,000 
21,500 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
43,810 
33,000 
0 

Pounds, 
1,000 
5,000 
10.000 
15,000 
18,000 
18.500 
19,000 
19.500 
20.000 
20.500 
21,000 
21,500 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
20,000 
30,000 
81.000 
32,0U0 
33.000 
84,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
43,310 

Inches. 

0. 

.0014 
.0029 
.0040 
.0065 
.0068 
.0072 
.0078 
.0007 
.0120 
.0156 
.0177 
.0215 
.0329 
.0458 
.0687 
.0881 
.1135 
.1436 
.1680 
.1075 
.23 
.27 
.81 
.37 
.40 
.46 
.50 
.58 
.64 
.73 
.83 
.90 

M7 

1.30 

Ineh. 
0. 
0. 
0. 
.0002 

Initial  load. 
Elaatiellalt 

• 

Tenaik  strength. 

Load  at  time  of  fracture. 

=16.7  per  cent 

.0020 

••••■;••••••• 

0 

lV*  * 

Elongation  of  inch  sections,  ".16,  •^SS,  ".17,  ".12,  ".12,  ".12,  ".11, 
".09,  ".11. 

Diameter  of  fracture,  ".87.    Area,  ".694. 

Contraction,  40.6  per  cent. 

Fractnred  3"  flrom  neck  or  6^"  from  end  of  axle.  Appearance  fibrous, 
followed  a  seam  1^". 


1624       TESTS   OP  IRON,   STEEL,   AND   OTHER   MATERIALS 

Ko.  807. 

Marks,  ^e^ 
Diameter,  Vm29. 
Sectional  area,  1.00  square  inch. 
Gauged  length,  10". 


Applied  loads. 

In  gRoged  length. 

Bemarita. 

ToUl. 

Per  Miutre 
incn. 

Elongation. 

Set. 

Poimdt. 
1,000 
6,000 
10,000 
16.000 
18,000 
18,500 
19,000 
19.600 
20.000 
20.500 
21,000 
21.600 
22,000 
23,000 
24,000 
26,000 
26,000 
37,000 
28,000 
29,000 
30,000 
31,000 
82,000 
83,000 
34,000 
36,000 
36,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43.000. 
44,000 
46,000 
46,290 
87.000 
0 

Poundt. 
1,000 
6,000 
10,000 
16,000 
18,000 
18,600 
19,000 
19,600 
20,000 
20.600 
21.000 
21,600 
22.000 
73,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
31,000 
82.000 
83.000 
84,000 
85,000 
36,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44.000 
46.000 
46,200 
87,000 
0 

Ineket. 

0. 

.0014 
.0030 
.0049 
.0000 
.0062 
.0064 
.0070 
.0076 
.0089 
.0136 
.0190 
.0261 
.0374 
.0487 
.0676 
.0940 
.1170 
.1476 
.1720 
.2060 
.26 
.29 
.32 
.36 
.41 
.47 
.51 
.58 
.06 
.72 
.81 
.92 

1.07 

1.24 

1.51 

1.74 

Inch. 
0. 
0. 
0. 
0. 

Initial  load. 
ElaaUcUmik 

Tenaile  atraagth. 

Load  at  time  of  fraetsra. 

=21.8  per  cent. 

2.18 

Elongation  of  inch  sections,  ".27,  ".62,»  ".25,  ".19,  ".16,  ".14,  ".14,  ".15, 
".14,  ".12. 
Diameter  at  firactnre,  ".85.    Area,  .567  square  inch. 
Contraction,  43.3  per  cent 

Fractured  3^"  from  neck  or  6|"  inch  from  end  of  axle. 
Appearance,  fibrous.    Considerable  cinder  present. 


, 


TESTS  OF  IRON,    STBEL,    AND   OTHER  MATERIALS.        1625 

No.  808. 
Marks,  "^ 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Gauged  length,  10". 


AppUtd  l«^ 

lD|>llC^l«Vtl>. 

Bourki. 

ToUL 

~ar- 

Set. 

l,»uu 
GlOuo 

]8,«10 
1H,!J«I 

t\i,  tint 
MuSUn 

w'uuu 
^'■"" 

«,JKW 

|;S 

If 

M.UOO 
30.  M» 

ai.ixio 

K,«W 

<B.«ua 

H.OUO 

I.nuo 
MMW 
1U,0IM 

1I?,01KI 

10.1)00 
III.  wo 

ss: 

"'■(So 

a  WW 

gss 

zj,siiu 

!!:S 

24UIMI 

IT.fiW 
28.  «W 

!e,<iM 

33,001 

as 

HI,  000 
1S,«W 
M.OM 
26.000 

Sir 

10.000 

M.OOO 

aaiooo 

M.OUO 

■as 

u.uuo 

4S|000 
40,"  000 

10.  tw 

'.mm 

:oo«i 

.Dota 

.ouao 

.OOM 

lotoa 

.UlOB 
.OSOi 

iioM 

.IMO 

:»» 
:K 

.■Xei 
.WW 

.S7M 

:i»oi 

.STOI 

:S 

.3M0 

iao 

!iu 

ioo 

.0001 

lultial  liMd. 
XImOcUbU 

LoadBttlBtofUmitDn. 

,0004 

.0024 

."sew" 

li 

is! inio 
li,  uou 

4",  au-) 

" 

i.« 

EloDgation  of  inoli  Bections,  ".17,  ".19,  ".30,  "'M,  ".26,  ".23,  ".19, 
".15,  ".18,  ".16. 
Diameter  at  fkactnre,  ".81. 
Area,  .515  square  iaeh. 
Oontraction,  48.5  per  cent. 
Fractured,  S".4  from  neck.    Appearance,  fibroua. 


1626        TESTS   OF   mON,    STEEL,    AND   OTHER   MATERIALS. 

No.  809. 

Marks,  ^ 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  10". 


Applied  loads. 


Total. 


Po%tndt. 
l.OUO 
5.000 
10.000 
15,000 
18,000 
20,000 
20.500 
21.000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24.500 
25.000 
26,500 
26.000 
26.500 
27,000 
27.500 
28.000 
20,000 
30.000 
31.000 
32,000 
33.000 
34.000 
35.000 
36.000 
37.000 
38.000 
30,000 
40.000 
41.000 
42.000 
43.000 
44.000 
45.000 
40,000 
46.100 
38.800 
0 


Per  sqnAre 
inoB. 


Pound*. 
1,000 
5,000 
10,000 
15,000 
18.000 
20,000 
20,500 
21,000 
21,600 
22.000 
22.500 
23,000 
23.600 
24.000 
24.500 
25,000 
25,500 
26.000 
26,500 
27,000 
27,500 
28,000 
29.000 
30,000 
81,000 
32,000 
33,000 
34,000 
85,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
46,100 


In  ganged  length. 


Elongation. 


Inehet. 

0. 

.0014 
.0032 
.0050 
.0060 
.0067 
.0069 
.0071 
.0073 
.0076 
.0078 
.0082 
.0086 
.0090 
.0098 
.0122 
.0235 
.0410 
.0400 
.0505 
.0602 
.0706 
.1020 
.1245 
.1550 
.1865 
.2310 
.2640 
.3000 
.3.530 
.30 
.47 
.53 
'.60 
.68 
.80 
.06 

1.11 

1.20 

1.72 

2.05 


2.53 


Set. 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 


.0038 


Remarka. 


Initial  load. 


Elastic  limit 


Tensile  strength. 
Load  at  time  of  mptnre. 
:=  25.3  per  cent. 


Elongation  of  inch  sections,  'M7,  'M8,  ".24.  •".63,  ".34,  ^.23,  ".22, 
".18,  ".17,  ".17. 
Diameter  at  fracture,  ."79.    Area,  .49  square  inch. 
Contraction,  51.0  per  cent. 
Fractured  5".85  from  neck.    Appearance,  fibrous. 


TESTS  OF  lUON,    STEUL,    AND  OTMISR  MATEBIAL8. 

No.  810. 
Marks,  ^ 
Diameter.  1".129. 
Sectiouai  area,  1.00  sqoare  inch. 
Gauged  length,  10". 


Appli«dk*ta. 

In  fuged  hPRth. 

BooiukB. 

'Total. 

■nsc" 

XUmp^im. 

S«t 

S.'  li 

15,  W«J     ,         15,000 

m,u.io   ;      iHooo 
■H'.omt   i       20,0110 
■jn.uia          a^HW 

21,0.MJ             21,00(1 
21.M0     1         2I.M0 

■^00*          2:^000 
2-1  fun   ,      2^600 
aa,iM«    1.     Slooo 

JniluM. 

.0014 

.OlCffl 
.«0!)0 
.00»l 

.01)07 

!ooTl 

!ouT7 
.OUTB 
.0080 

!ouat 

!  i 

.tan 

.0440 

.OOM 

.og» 

:iJ20 
.2DU0 

:»oo 

^40 
.48 

!ao 

.70 

\.u 

1.39 

o! 

"ii 

.0001 

iDiliol  10«1. 

ZlutioUmlL 

TentitcMniiittb. 

LoodHtlmgorniptnro. 

=2!..p«c»t. 

24,  ll>« 
J7.000 

27,  rion 

2H,0UU 
»,  IWO 

:i.i,iJm 

t..,(W* 

44.irtW 

<5.l|(lll 
47,  woo 

2t,noo 

2«,SU0 

gsi 

anoint 

2T.0M 
JT.BOO 

19(.D0II 

S:S 

li 

3CO0O 
37,000 

m:oou 
^^ 

wlooo 

«*,000 
45.000 
48.000 
«.000 
47,730 

.0003 

2.20 

Elonfration  of  iiicb  sewtioiia,  ".21,  ",22,  ".35,  •".56,  ".23,  ".19,  ".Hi, 
■'.U,".U,".a. 
Diameter  at  fracture,  "M.    Area,  .541  Bqnare  iucb. 
(jontraetion,  45.9  per  cent. 
Fractured  5" .26  from  ueck.    Appearance,  fibrous. 


1628       TESTS   OF  IRON,   STEEL,   AND   OTHER   MATERIALS. 

No.  811. 

Marks,  ^* 

Diameter,  l'M29. 

Sectional  area  1.00  sqaare  inch. 

Gauged  length,  10". 


ApplitMl  loads. 


In  ganged  length. 


T«l:il. 

'  Pounds. 
l.tiOO 

n.ooo 
10,00(1 

15,000 
18,000 
1M,500 
19.000 
19,500 
20.000 
20,500 
21.000 
21.500 
22,000 
22.500 
23,000 
23.500 
24.000 
25,000 
20,000 
27,000 
28,000 
29,000 
80,000 
31.000 
32,000 
33.000 
34.000 
35,000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
45,370 
0 


^*'^iS2r"'  Elonsallon. 


Pounds. 
1.000 
5.(100 
10,000 
15,000 
]H,000 
18.500 
19,000 
19,500 
20,000 
20.500 
21,000 
21.500 
22,000 
22,5(>0 
23,000 
23.500 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32.000 
33.000 
34,000 
35,000 
36.000 
37,000 
38,000 
89,000 
40.000 
41.000 
42.000 
43,000 
44,000 
45.000 
45,370 
0 


Inches. 

0. 
.0014 
.00:12 
.0(49 
.0050 
.0062 
.0004 
.0067 
.0009 
.0072 
.0075 
.0085 
.0090 
.0112 
.0158 
.0235 
.0328 
.0560 
.0745 
.1040 
.1300 
.1575 
.1900 
.2230 
.2540 
.2930 
.8360 
.39 
.46 
.50 
.57 
.63 
.70 
.80 
.91 

1.05 

1.25 

1.59 

1.92 

2:20 


Set. 


Inch. 

0. 

0. 

0. 

0. 

0. 


.0003 


Remarks. 


Initial  load. 


Elastic  limit. 


Ttmsile  strength. 
=22.0  per  cent. 


Elongation  of  inch  sections,  ".17,  ".16,  ".18,  ".24,  ".43,*  ".25,  ".24, 
".10,  ".18,  ".19. 

Diameter  at  fracture^  ".95.    Area,  .709  square  inch. 

Contraction,  29.1  per  cent. 

Fractured  1^^'  fitom  middle  of  stem  or  11|"  from  end  of  axle.  Ap- 
pearancei  flbroaSt 


TESTS   OF   IRON,    STEEL,    AND  OTHER  MATERIALS.        1629 


No.  812. 


Marks,  ^i^ 

Diameter,  1".129. 

Sectional  area,  IjOO  sqaare  inch. 

Gauged  length,  10''. 


Applied  IomU. 

In  ganged  length. 

Bemarka. 

TotaL 

Per  Moare 
incD. 

Elongation. 

Set 

Pounds. 
i.ouo 

5,00<) 
10,000 
15,000 
18,000 
18,500 
19,000 
19.600 

20.000 

20.500 
21.000 
21,500 
22,000 

Poundt. 
1,000 
5,000 
10,000 
15,000 
18,000 
18,600 
19,000 
19,600 

20,000 

20,500 
21,000 
21,500 
22,000 
22.600 

Ineh49. 
0. 

.0014 
.0031 
.0019 
.0058 
.0061 
.0064 
.0067 
C       .0070) 

)       .0077  5 
.0082 
.0107 
.0174 
.0225 
.0290 
.0378 
.0650 
.0900 
.1146 
.1405 
.1660 
.1960 
.2250 
.2600 
.2930 
.3280 
.37 
.42 
.48 
.53 
.59 
.66 
.74 
.84 
.98 

1.12 

1.40 

1.50 

Inch. 

0. 

0. 

.0001 
.0001 
.0001 

IniUalload. 

* 

Slaatio  limit. 

Tensile  strength. 

Load  at  time  of  fracture. 

=  18.8  per  cent 

.0006 

22,500 

23,000            23,000 
24.000            24.000 
25. 000            26. 000 
26,000            26,000 
27,000            27,000 
28,000             2M.000 

29.000 
30.000 
81.000 
32.000 
33,000 
34,000 
35,000 
36.000 
37,000 
38,000 
39,000 
40,000 
41,000 
43,000 
43.000 
44,000 
44.050 
35,100 
0 

29.000 
30,000 
31,000 
82,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39.000 
40,000 
41.000 
42.000 
43,000 
44,000 
44,050 

0 

1.88 

Elongation  of  inch  sections,  ".14,  ".14,  ".13,  ".13,  ".15,  ".13,  ".21, 
•".53,  ".17,  ".15.  »         J         1         >         J 

Diameter  at  fracture,  ".84.    Area,  .554  square  inch. 
Contraction,  44.6  per  cent. 

Fractured  4".4  from  neck,  or  7J"  from  end  of  axle. 
Appearance,  fibrous,  seamy. 


1630        T£8TS   OF   IRON,    STEEL,   AND   OTHER   liATERIALS. 

No.  813. 

Marks,  ^ 

Diameter,  I".129. 

Sectional  area,  1.00  square  inch 

Gauged  length,  lO'^ 


Applied  loads. 


ToUL 


Poundt. 
1,000 
5.000 
10,000 
15.000 
18.000 
18,500 
19,000 
19.500 
20,000 
20,500 
21.000 
21,500 
22,000 
22.500 
23,000 
23,500 
24,000 
24,500 
25.000 
26.000 
27,000 
28,000 
29,000 
30.000 
3I,U00 
32,000 
33,  000 
34,000 


1,000 

5,000 

10.000 

15,000 

20,000 

25,000 

^30,000 

25,000 

20,000 

15,000 

10,000 

5^000 

.  1.000 

35.000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46.000 
46.760 
42,000 
0 


Per  Muare 
incn. 


Pounds. 
1.000 
6.000 
10,000 
15.000 
18,000 
18,500 
19,000 
19,600 
20,000 
20.500 
21.000 
21.500 
22,000 
22.500 
23,000 
23.500 
24,««0 
24,500 
26.000 
26.000 
27,000 
28,000 
29,000 
30.000 
31.000 
32.(00 
33.000 
34,000 


1,078 

5,301 

10,782 

16, 173 

21,564 

26,065 

32,346 

26,956 

21,564 

16, 173 

10,782 

6,391 

1,.078 

36,000 
86,000 
37,000 
88,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
46,700 


In  gauged  length. 


Elongation. 


Inches, 
0. 

.0013 
.0030 
.0048 
.0059 
.0061 
.0064 
.0067 
.0060 
.0073 
.0077 
.0079 
.0088 
.0096 
.0118 
.0142 
.0200 
.0280 
.0349 
.0478 
.0737 
.0990 
.1200 
.1558 
.1910 
.2150 
.2495 
.2900 


Set 


Inch, 

0, 

0. 

0. 

0. 

0. 


.0004 


0263 


.2782 


Initial  load. 


ElasUo  limit 


Sectional  area  called  .97283  sqaare  inch. 


1. 
1. 
1. 

o 


,2782 

2798 

2817 

2837 

2858 

2879 

,2902 

,2884 

,2866 

,2846 

2824 

,2803 

,2783 

,32 
,39 

43 
,48 
.67 
.62 
.69 
.80 
.91 

02 

22 

48 

12 


i«*««**«ei 


2.41 


£  =  28,374,000. 
£  =  26,966,000. 
£  =  25,671.000. 
£  =  25,671,000. 
£  =  23. 439, 000. 

£=29.950,000. 
£  =  28.950,000. 
£  =  26,966,000. 
£  =  24,604,000. 
£  =  26,6n,000. 
£  =  21,665,000. 


f 


Tensile  strength. 

Load  at  time  of  fractore. 

=  24  1  per  cent 


TESTS   OF  IRON,    STEEL,    AND    OTHER  MATERIALS.        1631 

Elongation  of  inch  sections,  ".20,  ".19,  ".21,  ".20,  ".28,  •".44,  ".27, 
'M9,  ".20,  ".23. 

Diameter  at  fracture,  ".92.    Area,  .665  sqnare  inch. 

Contraction,  33.5  per  cent. 

Fractnred  at  middle  of  stem  or  11"  from  end  of  axle.  Appearance 
fibrous,  80  per  cent.;  granular,  20  per  cent.;  seamy,  contains  consider- 
able cinder. 

COMPLETION  OF  TEE  TEST  OF  AXLE  SPECIMEN  ^  AFTER  A  BEST  OF 

1  YEAR  AND  26  DAYS. 

Following  is  a  synopsis  of  the  first  test,  the  details  of  which  are 
found  in  the  lieport  of  Tests  for  1885,  No.  1538: 

Tensile  strength,  47,120  pounds  per  square  inch.  Test  discontinued 
when  load  had  fallen  to  44,000  pounds  per  square  inch,  with  stretching 
still  going  on. 

Total  elongation,  1".97  =  19.7  per  cent. 

Elongation  of  inch  sections,  •".44,  ".25,  ".19,  ".18,  ".17,  ".16,  ".15, 
".14,  ".15,  ".14. 

Diameter  at  contracted  section,  ".93.    Area,  .679  square  inch. 

Contraction,  32.1  per  cent. 

Completion  of  test 

Tensile  strength,  49,700  pounds  =  49,700  pounds  per  sqnare  inch  on 
original  section,  or  73,200  pounds  per  square  inch  on  reduced  section. 

Load  at  time  of  fracture,  42,100  pounds. 

Bar  fractured  1".77  from  the  neck.  The  inch  section  in  which  fract- 
ure occurred  elongated  from  ".48  to  ".55,  the  diameter  contracting  to 
'^85  =  .567  square  inch  sectional  area,  a  contraction  of  43.3  per  cent, 
from  original  size. 

Other  sections  of  the  bar  were  not  elongated  any  additional  amount 
over  the  first  test. 

Appearance  of  fracture,  fibrous. 
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STEEL  BARS. 


TEMPERATURE  SERIES. 


COMPRESSION  TESTS  OP  THE  METAL,  AND  OBSERVATIONS  ON  THE 

MODULUS   OF   ELASTICITY    UNDER    BOTH    TENSILE 

AND   COMPRESSIVE    STRESSES 


H.  Ex.  31 103  16?3 
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Ten  li^rades  of  open-beartb  steel  are  here  represented,  in  which  the 
carbon  ranges  from  .09  to  .97  per  cent,  varying  by  tenths  of  a  per  cent, 
as  nearly  as  was  practicable  to  obtain  the  steel.  The  other  elements 
do  not  follow  any  regular  succession. 

The  bars  were  rolled  to  1^''  diameter,  and  turned  to  specimens  from 
that  size. 

The  steel  was  made  by  the  Norway  Steel  and  Iron  Works,  South 
Boston,  Mass.,  and  the  chemical  analyses  furnished  by  George  H.  Bill- 
ings, superintendent. 

These  bars  are  intended  to  furnish  part  of  the  material  for  use  in  a 
comprehensive  series  of  tests  at  higher  temperatures. 

The  compression  tests  show  that  bars  of  the  proportions  here  em- 
ployed fail  by  flexure  soon  after  passing  the  elastic  limit  of  the  metal. 

The  two  limits,  elastic  and  ultimate,  are  very  close  together  in  the 
milder  grades  of  metal,  and  diverge  somewhat  in  the  harder  steel. 

The  modulus  of  elasticity  in  compression  averages  higher  than  in 
tension,  and  appears  less  regular  under  the  former  stress  than  tbo 
latter. 

In  the  case  of  the  tension  bars,  which  afforded  the  best  opportunities 
for  accurate  measurements,  it  is  at  least  evident  that  the  modulus  of 
elasticity  is  not  far  from  30,000,000  pounds,  whether  the  steel  contains 
.1  per  cent,  or  1.00  per  cent,  of  carbon,  other  elements  at  the  same  time 
being  present. 

In  the  details  asterisks  indicate  between  what  loads  the  modulus 
of  elasticity  was  computed. 
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No.  787. 
Marks,  jm 
O.,  .31.    Mil.,  ^7. 
Length,  12". 
Diameter,  1".0002. 
Sectional  area,  .80  square  incli. 
Gauged  leugtb,  10". 


Applied  iMd.. 

iDKUgedknfflh. 

Ksrawka. 

TnUI. 
t.OMJ 

lis 

ss 

S«,4U0 

Is 

3«,0M 
St.  400 

l.UU« 
.'',000 

ill,  000 

iri.ooo 

:;<>.M» 

»o« 

T.,000 

:i«.ow 
lit.;  000 

sS 

4^000 

as: 

14.  HO 

4S.O0« 
4G,M0 

C«j^. 

... 

Inek. 

!ooM 

is 

.OlM 

!CIM 

!0  40 
.04S 

0. 

.'oooi 
ioooi 

•  K„  30,»13.20«. 

KI»Ue  limit. 

ITIUffinlii  BlreDgth. 

Failetl  by  triple  flexure. 


Marks,  t«5 

C,  .37.    Mn.,  .70. 

Length,  12". 

Diameter,  1".0092. 

Sectional  area,  .80  square  inch. 

Gaaged  length,  10". 


Appli 

«iio-ds. 

1«K.0B«I1™bOu 



R«ii»k«. 

ToUI. 

^InT.™ 

Co,^ 

Set. 

Fmndi. 

'^"^^'l- 

.„... 

,.,. 

IdKIbI  IomI. 

li.ouo 

.M»4g 

1.\I1IXI 

.ouoo 

"■" 

on;  875 

triUmatn  ntnngtb. 

Failed  by  triple  flexare. 
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No.  790. 

Marks,  ^ 

C,  .57.    Mn.,  .93.    Si.,  .07. 
Leugth,  12'^ 
Diameter,  1^^0092. 
SectioDal  area,  .80  square  inch. 
Gauged  length,  lO''. 


Applied  loads. 

In  ganged  length. 

Bemarka. 

ToUl. 

Persqnftre 
inch. 

i 
Comprea- 
aion. 

Set. 

Poundt. 
800 
4,000 
8,000 
12,000 
16.000 
20.000 
24.000 
28,000 
32,000 
36,000 
•  40.000 
40,800 
41.600 
42.406 
43.1D0 
44,000 
44,400 
44.800 
45,200 
45.600 
46.400 
53,400 

PoundB. 
1,000 
5,000 
10.000 
15,000 
30,000 
25,000 
30,0  0 
35,000 
40,000 
45,000 
50,000 
51.000 
52,000 
53,000 

r4.ooo 

55,000 
55.500 
56,000 
56.500 
57,000 
58,000 
65,500 

Ineh. 

0. 

.0013 
.0030 
.0048 
.0068 
.0080 
.0007 
.0113 
.0131 
.0147 
.0164 
.0168 
.0171 
.0175 
.0179 
.0182 
.0184 
.0101 
w020l 
.0210 
.0410 

Jnek. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

.0001 
.0002 
.0002 

TnitialhMd. 

• 
• 

*E.,  90.201,000. 

• 

BlaaUc  limit 
Ultimate  atrength. 

Failed  by  triple  flexure. 
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No.  792. 

Marks,  7S0 

C,  .81.    Mn.,  .66.    Si.,  .17. 

Length,  12". 

Diameter,  1".0092. 

Sectional  area,  .80  square  inch. 

Gauged  length,  10". 


1641 


Applied  loadf).             In  gskuged  length. 

RemarkH. 

Total. 

Ter  naaare 
inch. 

Compro«- 
aion. 

Set. 

Pounds. 
800 
4.000 
8.000 
12,000 
16,000 
20,000 
24.000 
28,000 
32,000 
36.000 
40,000 
44,000 
4f,000 
52,000 
52,800 
53,600 
54,400 
5.-1, 260 
5d,000 
56,800 
r.7,600 
58,400 
50,200 
50.600 
60,000 
60,400 
60,800 
61.200 
61,600 
62,400 
63,200 
64,000 
70,200 

• 

Poundf. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40.000 
45,000 
50,000 
55,000 
60,000 
65.000 
66.000 
07,000 
68,000 
69.000 
70,000 
71,000 
72,000 
73.000 
74^000 
74,500 
75,000 
75,500 
76,000 
76,500 
77,000 
78,000 
79.000 
80,000 
87,750 

Inch. 

0. 
.0013 
.0031 
.0047 
.0064 
.0081 
.0097 
.0114 
.0131 
.0148 
.0164 
.0181 
.0200 
.0217 
.0221 
.0225 
.0228 
.0233 
.0236 
.0240 
.0243 
.0248 
.0252 
.0254 
.0261 
.0264 
.0277 
.0206 
.03:i8 
.0400 
.0444 
.0485 

Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0001 

Initial  load. 

* 

*  E.,  30,000,000. 

Elastic  limit 
Ultimate  atrength. 

.0005 

Failed  by  trix)le  flexure. 
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No.  794. 

Marks,  334 

(1,  .07.    Mil.,  .80.    Si.,  .28. 

Length,  12". 

Diameter,  l."0092. 

Sectional  area,  .80  square  iDch. 

Uiiiiged  length,  10". 


Applied  loadit. 


i 


Total. 


Poundf. 
800 
4.000 
8,000 
12,000 
16.000 
20.000 
24.000 
2»,000 
32,000 
3«,000 
40,0011 
44.000 
48.  000 
W.  000 
.Ml.  000 
56,800 
57,600 
5H,400 
.in.  200 
GO.  000 
CO,  f^OO 
01,600 
C2,  400 
03.200 
01,  000 
64,800 
65,600 
66.400 
66,800 
67,  200 
67,600 
68,000 
68.800 
08,600 
70.400 
71.200 
73, 200 


Per  Bqnare 
inch. 


PoundM. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
.30,000 
35,000 
40.000 
45,000 
50,000 
55.000 
60,000 
05,000 
70.000 
71,000 
72,  000 
73,000 
74.000 
75,000 
76,000 
77,000 
78,000 
79.000 
80,000 
81,000 
82,000 
83.000 
83.500 
84.000 
84,500 
8.5,000 
86.000 
87.000 
88.000 
89.000 
91.500 


In  j^anged  lengUi. 


Compren- 
Rion. 


Inch. 
0. 
.0015 
.0031 
.0040 
.0066 
.0081 
.0097 
.0113 
.0129 
.0146 
.0163 
.0181 
.0197 
.0215 
.0230 
.0234 
.0237 
.0241 
.0145 
.0250 
.0253 
.0256 
.0260 
.0263 
.0267 
.0271 
.0276 
.0281 
.0288 
.0398 
.0428 
.0445 
.0468 
.0502 
.05.34 
.0596 


Set. 


Inch. 

0. 

0. 

0. 

.0001 
.0001 
.0001 
.0001 
.0001 
.0002 
.0002 
.0002 
.0002 
.0002 
.0002 


Kemarks. 


IniUal  load. 


*E.,  30,822,00a 


Blastio  limit 


IJltiinate  strength. 


Failed  by  triple  tlexure. 
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DETAILS  OF  TENSIOH  TESTS. 


No.  753. 


Marks,  833 

C,  .09.    Mn.,  .11. 

Diameter,  1".0092. 

SectioDal  area,  .80  sqaare  inch. 

Gauged  length,  30". 


Applied  loada. 

In  ganged  length. 

Remark!. 

• 

TotftL 

Per  aanare 
inch. 

Elongation. 

Set 

Poundt. 
800 
1.600 
2.400 
3.200 
4.000 
4.800 

Poundt. 
1.000 
2.000 
3.000 
4.000 
5.000 
6.000 

Inch, 

0. 

.0010 
.0019 
.0029 
.0039 
.0049 
.0050 
.0070 
.0080 
.0089 
.0100 
.0110 
.0120 
.0130 
.0140 
.0151 
.0161 
.0171 
.0181 
.0191 
.0202 
.0043 
.0093 
.0142 
.0202 
.0202 

Inch. 
0. 

Initial  load/ 
*E.,  80,151,000. 

0. 

^600          7,006 

6,4U0              8.000 

7.200 

8.000 

8,800 

9,600 

10,400 

11,200 

12.000 

12.800 

13.600 

14,400 

15,200 

16.000 

16.800 

4.000 

8.000 

12.000 

16.800 

16,800 

9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 

5,000 
10,000 
15,000 
21.000 
21.000 

.0001 

.0002 

.0003 

.0004 
.0004 
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No,  754. 
Marks,  ^^ 
C,  .20.     Mn.,  .45. 
Diameter,  l."0092. 
Sectional  area,  .8()  sqaare  inch. 
Gaaged  length,  30"'. 


Applied  loadH. 

In  gauged  length. 

Kemarka. 

ToUO. 

Pound*. 

.800 

1,600 

2,400 

3,200 

4,000 

4.800 

5.600 

li.400 

7.200 

8,000 

8,800 

9.000 

10,400 

11,200 

l/.OOO 

12,800 

13,600 

14.400 

15,200 

16,000 

16,800 

10,800 

17,600 

18,400 

19,200 

20,000 

Per  square 
inch. 

Elongation. 

Set 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20.000 

21,000 

21,000 

22,000 

23,000 

24,000 

25.000 

Jneh. 

0. 
.0010 
.0020 
.0029 
.0039 
.0049 
.0060 
.0070 
.0080 
.0090 
.0100 
.0110 
.0120 
.0130 
.0140 
.0149 
.0160 
.0170 
.0180 
.0190 
.0200 
.0200 
.0210 
.0220 
.0230 
.0240 

0. 

IniUal  load.* 
"  E,  30,151,000. 

0. 

.0001 

.0001 

.'oooi* 

.0001 

1646        TESTS   OF   IBON,    STEEL,    AND   OTIIEB    MATEKULS. 

No.  755. 

Marks,  7^2 

C,  .31.    Mil.,  .67. 

Diameter,  1".0092. 

Sectional  area,  .80  square  inch. 

Gauged  length,  30". 


Applied  loads. 


Total. 


Pounds. 

800 

1.600 

2,400 

3,200 

4,000 

4.800 

5,600 

6,400 

7.200 

8.000 

8,800 

9.600 

10,400 

11,200 

12,000 

12,800 

13,000 

14,400 

15,200 

16,000 

16,800 

17,600 

18,400 

19,200 

20,000 


Per  square 
inch. 


Poundt. 

1,000 

2,000 

3.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18.000 

19.000 

20,000 

21.000 

22,000 

23.000 

24,000 

25,000 


In  ganged  length. 


Elongation. 

Set 

Inch. 
0. 
.0011 

Inch. 
9. 

.0021 

.0031 

.••••••••••. 

.0042 
.0052 

.0002 

.0062 
.0074 

.0084 

.0094 
.0104 

.0005 

.0114 
.0125 

.0135 

.0145 
.0155 

.0006 

.0166 

.0176 

.0187 

.0197 

.0206 
.0218 

.0006 

.0228 

.0238 

.0248 


.0009 


Initial  load.* 


*E.,  30,000,000. 
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No.  756. 

MarkSy  7J5 

C,  .37.    Mn.,  .70. 

Diameter,  1''.0092. 

Sectional  area,  .80  square  inclL 

Gauged  length,  30^'. 


Applied  loads. 

In  jcaaged  length. 

Remarka. 

Total. 

Per  aqoare 
inco. 

Elongation. 

Set. 

Pounds. 
800 
1.800 
2.400 

Poundt. 
1.000 
3.000 
3.000 

Inch. 

0. 

.0010 
.0020 
.0030 
.0050 
.0080 
.0070 
.0081 
.0090 
.0103 
.0113 
.0123 
.0133 
.0143 
.0143 
.0153 
.0183 

.oiri 

.0183 

Inch. 
0. 

IniUalload.* 

3,200    1          4,000 
4,000              5.000 
4,800               8.000 

.0001 

5.000 

8.400 

7.200 

8,000 

8.800 

9.  GOO 

10.400 

11,200 

12.000 

12.800 

13.000 

14.400 

15.200 

18.003 

18.800 

17,800 

18.400 

19.200 

20,000 

7,000 
8,000 
9,000 
10,000 
11,000 
13.000 
13.000 
14.000 
15^000 
18,000 
17,000 
18,000 
19,000 

.'0003" 

.'oooi'* 

.0003 

20,000              .0198 
21.000              .0203 
22, 000              .  0215 
23. 000                022.1 

.0004 

*E.,  30,151,000. 

1 

24.000 
25.000 

.0235 
.0245 

.0005 

t 

• 

1G48        TESTS   OF   IRON,    SIEEL,    AND    OTHEK   MATERIALS. 

No.  757. 
Marks,  g^, 

C,  .51.    Mn.,  .58.    Si.,  .02. 
Diameter,  1".0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  30^'. 


Applied  loftds. 

Ib  gauged  length. 

ToUl. 

Per  sqaare 
inch. 

Elongation. 

Set. 

BemArks. 

Pounds. 

800 

1,600 

2,400 

3,200 

4,000 

4,800 

5,600 

6.400 

7,200 

8,000 

8,800 

9,600 

10,400 

11,200 

12,000 

12,800 

13,600 

14.400 

15,200 

16,000 

16,800 

17.600 

19.200 

20.000 

20.800 

22,400 

24,000 

PoufMfir. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15.000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,<H)0 

24,000 

25.000 

26.000 

28.000 

30,000 

Inch. 

0. 

.0010 
.0020 
.0030 
.0040 
.0050 
.0061 
.0071 

Inch. 
0. 

Initial  load.* 

.0001 

1 

*£..  30.000.000. 

.0000 

.0001 

.0109 

.0130 
.0140 
.0150 

.0001 

.0170 

.0190 
.0200 
.0211 
.0221 
.  0241 
.0251 
.  0271 
.0291 

.0001 

.0001 

*"*.*o6bi" 
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No.  758. 


6 


Marks,  797 

C,  57.     Mu.,  .9:5.     Si.,  .07. 

Diameter,  1".0092. 

Sectional  area,  .80  squiiro  incb. 

Gauged  length,  30." 


Applied  loads. 


lu  gau(;ed  leni^th. 


Total. 


Pounds. 

800 

1.000 

2,400 

3,  200 

4,00i) 

4. 800 

5,(m 

G.  400 

7,  200 

8,01)0 

12,000 

IH.O.O 

le.  N)o 

20,  OUO 
20,  800 
2I,G<0 
22,  40) 
2;{.  2<'0 
24,  UlO 


^«^^*^\»"^«  Elongatiou. 


Poundt. 

1,000 

2,000 

3.000 

4.000 

5,  OUO 

0,000 

7,000 

8,000 

9,000 

10,  000 

15,  000 

20,000 

21,  000 

25,  000 

26,  Oi»0 
27.000 
28,  OOi^ 
2U,  000 
30,000 


Inck. 
0. 

.0010 
.  0020 
.0030 
.0040 
.0050 
.OOCO 
.0070 
.0080 
.0090 
.0140 
.0190 
.  02110 
.  0240 
.0250 
.  02tM) 
.0270 
.  0280 
.0290 


Set. 


Inch. 
0. 


0. 

0. 
.  0001 
.0001 
.0001 


Remarks. 


luilial  load. 


OUOI     I  *E.,  30,104,000. 


No.  759. 

Marks,  ^23 

C,  .71.    Mn.,  .58.     Si.,  .08. 

Diameter,  l."0092. 

Sectional  area,  .80  square  inch. 

Gauged  lengtb,  30". 


Applied  loads. 


Total. 


Poundg. 

800 

l.GOO 

2,400 

3,200 

4,000 

4.800 

5,600 

6.400 

7,200 

8,000 

12.000 

16,000 

16,800 

20,000 

24,000 

24,800 

25.600 

26,400 

27,200 

28,000 


PerBquare 
iue 


Pound*. 

1,000 

2,000 

3.000 

4.000 

5.000 

6.000 

7,000 

8,000 

9,000 

10,  000 

15.  000 

20.000 

21,000 

25.  000 

30.  000 

31.000 

32.000 

33,000 

34.000 

35,000 


In  ii^augod  length. 


Elongation  Set. 


Inch. 

0. 

.0010 
.  0020 
.  0029 
,  OOJO 
.  0049 
.  OUnl* 
.  0009 
.0080 
.  0000 
.0140 
.  0190 
.  0200 
.  0240 
.  0290 
.0300 
.0310 
.  0320 
.  0330 
.0340 


H,  JJx.  31 -104 


Inch. 
0. 


0. 


0. 
0. 


0. 

.0001 
.0001 


Kcraarks. 


Initial  load. 


.0001 


»E..  ao.osH.ouo. 
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No.  760. 

Marks,  7I0 

0.,  .81.    Mtt.,  .56.    Si.,  .17. 

Diameter,  1".0092. 

Sectional  area,  .80  square  incb. 

Ganged  length,  30". 


Applied  loads. 

In  ganged  length. 

Total 

Per  sqnare 
incn. 

Elongation. 

Sot. 

KemArka. 

Poundg. 

800 

1,000 

2.4U0 

3.200 

4,000 

4,800 

5,000 

e,400 

7,200 

8,000 

12,000 

18.000 

18.800 

20,000 

24,000 

28,000 

28,800 

29.600 

30,400 

31.200 

32,000 

32,000 

Pounda. 

1,000 

2,000 

3.000 

4.000 

5,000 

6.000 

7.000 

8.000 

9,000 

10,000 

15,000 

20,000 

21,000 

25,000 

30.000 

35^000 

36.000 

37,000 

38.000 

39,000 

40,000 

40,000 

Inch. 
0. 

.0010 
.0020 
•      .0030 
.0040 
.0049 
.0059 
.0070 
.0080 
.0090 
.0139 
.0191 
.0201 
.0239 
.0289 
.0339 
.0349 
.0359 
.0369 
.0380 
.0391 
.0390 

Inch. 
0. 

Initial  load.* 

0. 

0. 
0. 

"'-.'6061" 
—.0001 
—.0001 
-.0001 

—.0001 
—.0001 

*E.,  29,923.000. 
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No.  761. 


9 


Marks,  756 

C,  .89.    Mil.,  .57.    Si.,  .19. 

Diameter,  1".0092. 

Sectional  area,  .80  square  inch. 

Gauged  length,  30''. 


Applied  loads. 


ToUl. 


Pounds. 
800 
1,600 
2,400 

3,  200 
4.000 

4,  800 
5,600 

6,  400 

7,  200 
8,000 

12.  000 
16.  000 
16,  8'JO 
20.  000 
24.  000 
28.  000 
32,00J 
32.  81JO 
3:J,  600 

34,  400 

35,  200 
36,000 

36,  000 
38,000 
32,000 
28,000 
24,000 
20,000 
16,000 
12,000 

8,  000 
4,000 

800 


Per  Hiiiiaro 
iucli. 


Pound  ». 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,  000 

9,000 

10,000 

15,  000 

20,000 

21,000 

25.000 

30,  000 

35.  000 

40,  000 

41,000 

42,  000 

43.  000 
41,000 
45.  000  ^ 
45.000 
45.000 
40.  000 
35.  000 
30.  000 
25,  000 
20,  000 
15,  000 
10,  000 

5,000 
1,000 


In  gauged  length. 


Elongation 


Inch. 

0. 

.0010 
.  0020 
.0030 
.0040 
.0050 
.0060 
.0070 
.0081 
.0091 
.0141 
.0192 
.0202 
.0242 
.  0292 
.0342 
.0393 
.0404 
.0414 
.  0424 
.  0436 
.0445 
.0U6 
.0446 
.0395 
.0345 
.0295 
.0245 
.0195 
.0145 
.0095 
.0044 
.0004 


Set. 


Remarks. 


Inch. 
0. 


0. 


.0001 
.0001 


.0002 
.0002 
.0002 
.0003 
.0003 


.0003 
.0001 


lutlial  load/ 


*E.,  29,864.000. 
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Marks,  ^ 

0.,  .97.    Mn.^  .80     Si.,  .28. 

Diameter,  l".0a92 

Sectional  area,  .80  square  neb. 

Gauged  length.  3t 


No.  762. 


Applied  loads. 


In  Kaaged  length. 


Total. 


Pounds. 

800 

1.600 

2,400 

3.200 

4,000 

4,800 

5.600 

6,400 

7,200 

8,000 

12,000 

16,000 

16,800 

20,000 

24,000 

28.000 

32,000 

36.000 

36,800 

37,600 

38,400 

39.200 

40.000 

40.000 

36.000 

32,000 

28,000 

24,000 

20,000 

16.000 

12.000 

8,000 

4,000 

800 

800 

4,000 

8,000 

12.000 

16.000 

20.000 

24,000 

28,000 

32.000 

36,000 

40.000 

36.000 

32.000 

28,000 

24.000 

20.000 

16.000 

12.000 

8,000 

4.000 

800 


Per  Mnare 
incn. 


Pounds. 

1,000 

2.000 

8.000 

4.000 

6,000 

6,000 

7,000 

8.000 

9.000 

10,000 

15,000 

20,000 

21.000 

25,000 

30.000 

35,000 

40.000 

45.000 

46.000 

47.000 

48,000 

49.000 

50.000 

50.000 

45,000 

40,000 

35,000 

30.000 

25.000 

20,000 

15.000 

10.000 

5,000 

1.000 

1,000 

5.000 

10.000 

15. 000 

20.000 

25,000 

30.000 

35,000 

40.000 

45.000 

50.000 

45.000 

40.000 

36,000 

30,000 

25.000 

20.000 

15.000 

10,000 

5,000 

1,000 


Elongation. 


Inch. 

0. 

.0009 
.0018 
.0028 
.0037 
.0047 
.0057 
.0067 
.0078 
.0088 
.0138 
.0190 
.0201 
.0240 
.0290 
.0341 
.0393 
.0447 
.0457 
.0467 
.0477 
.0487 
.0407 
.0497 
.0448 
.0396 
.0346 
.0296 
.0247 
.0198 
.0145 
.0095 
.0044 
.0005 
.0008 
.0047 
.0097 
.0148 
.0200 
.0248 
.0298 
.0348 
.0398 
.0450 
.0500 
.0482 
.0400 
.0350 
.0290 
.0240 
.0200 
.0149 
.0008 
.0048 
.0008 


Set 


Inch. 
0. 


0. 


0. 
0. 


0. 
0. 
0. 


.ooosf 

.0003 
.0003 


.0004 


Remarks. 


Initial  load.* 


''£..29.817,00a 


Rested  1  hour. 


a 


■-+■ 


'i^ 


soaoo 


Jo.ooo 


70.000 


6o.aoo 


soooo 


<w.aoo 


JO.OOO 


J/.ooo.oao 


So.ooaooo 


29.ooo.ooo 
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BE-TESTS  OF  WBOUOHT-IBON  BAES. 

The  object  in  re- testing  these  bars  was  to  determine  the  present  m 
nias  of  elasticity  of  the  metal  after  their  previous  straining,  and  le^ 
the  effects  of  annealing. 

The  specimens  were  turned  down  to  1".129  diameter  from  their  roi 
surfaces,  which  were  2"  diameter  before  the  original  tests  were  mad 

Elongations  were  measured  along  three  lines,  120^  apart,  on  the 
lindrical  surface  of  the  stem,  measuring  the  elongations  on  one  line  ii 
time,  the  specimen  being  rotated  through  120^  each  time,  so  as 
bring  the  measured  line  on  the  upper  surface  in  the  testing  machine 

Specimens  from  the  same  bar  show  very  nearly  the  same  modnlui 
elasticity. 

The  annealed  specimens  were  shortened  by  that  process,  confirm 
the  results  obtained  with  specific  gravity  specimens,  which  showed 
density  of  overstrained  steel  was  increased  by  annealing. 

Specimen  Ko.  694  was  considerably  warped  by  the  annealing.  I 
693  was  left  very  nearly  straight. 

Comparing  the  modulus  of  elasticity  of  the  latter  bar  at  differ 
stages,  it  is  seen  that  annealing  effects  a  reduction  which  the  bar  [i 
tially  recovers  from,  after  the  lapse  of  time  j  thus  the  modulus  of  el 
ticity  was — 

Before  annealing 27, 9i*^, 

After  annealing 26, 9i<\ 

Reduction 1,(X«, 

After  annealing  and  a  rest  of  24  days 27.:K2, 

Recovery '^, 

These  differences  are  not  large,  yet  such  as  they  are  they  show  ac 
formity  in  behavior  of  the  annealed  metal  with  the  overstrained  i 
and  steel  eye-bars. 


SPECIHENS  FBOM  FBACTXTBEI)  EHS  OF  SOTTBLE-BEFINEI)  BAB  L  2 

[OiiglDal  test  mado  May  24,  1882.    No.  C04,  B«  port  of  Tests,  1882.] 

Synopsis  of  origitwl  test. 

Ultimate  strength,  60,188  pounds  per  square  inch. 
Elongation  in  80  inches,  19.9  per  cent. 
Contraction  of  area,  43  per  cent. 

Form  of  Specimens, 


!□_  .  V  L_m 


3o: 


Elongations  measured  on  the  gauged  lengths  of  30^'  along  three  M 
A,  B,  and  C. 
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No.  690. 

First  Specimen. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Ganged  length,  30". 


Applied 

loads  per 

Hqnaro 

Elongations  on  lines. 

Mean  elon- 
gations. 

Romarkfl. 

; 

iuch. 

A. 
Inch. 

B. 

C. 

Pofindg. 

Inch. 

Inch, 

Inch. 

5,  QUO 

0. 

0. 

0. 

0. 

Initial  load. 

6,000 

.0010 

.0010 

.0010 

.00100 

7,000 

.0021 

.0021 

.0020 

.00207 

8,000 

.0032 

.0032 

.0030 

.00313 

9.000 

.0043 

.0042 

.0041 

.00420 

10,000 

.0054 

.0053 

.0053 

.00530 

12.000 

.0075 

.0075 

.0076 

.00750 

14,000 

.0097 

.0096 

.0096 

.00963 

15,000 

.0108 

.0108 

.0107 

.01077 

16,000 

.0119 

.0118 

.0118 

.01183 

18,000 

.0141 

.0141 

.0140 

.01407 

20,000 

.0163 

.0161 

.  0162 

.01620 

22,000 

.0185 

.0185 

.0183 

.  01843 

24,000 

.  0207 

.0206 

.0205 

.  02060 

25,000 

.0219 

.0217 

.0217 

.  02177 

5,000 

.0000 

.0001 

.0001 

.00007 

10,000 

.0054 

.0055 

.0055 

.0O.V47 

15,000 

.0109 

.0110 

.0110 

.01097 

20,000 

.0165 

.0164 

.0164 

.01643 

25,000 

.0219 

.0218 

.0218 

.02183 

5,000 

.0000 

.0001 

.0001 

.00007 

10,000 

.0055 

.0055 

.0054 

.00547 

15.000 

.0109 

.0110 

.0109 

.01093 

20,000 

.0164 

.0163 

.0164 

.01637 

25.000 

.0220 

.0218 

.0217 

.02183  J 
.00010  5 

E.,  27,612,000. 

5,000 

.0001 

.0001 

.0001 
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No.  C94. 

Second  Specimen. 

Diameter,  l".12it. 

ISectionnl  area,  1.00  square  incli. 

Gauged  loiigtli,30". 


asi 

Elonesllo 

«oul 

,.,-. 

/.         1 

B. 

C. 

/Flf*                    / 

rl. 

/,tA. 

/MS. 

1S,«I>0 

.mot 

0002 

.OUO! 

Bar  heated  dull  red  io  a  forge  fire  and  cooled  in  the  open  air.  Th 
aunealing  shortened  the  bar,  measaredOD  tbngaaged  length,  aafolloir 
Liaes  A, —".0004  j  B,  —  ".0015;  C,  +".0071;  average  sborteoiiig: 
".0017J. 

Id  healing  and  cooliDg  this  bar  was  considerably  warped,  hcD< 
although  there  ia  an  average  permanent  sbortentog  as  a  whole,  yet  atoii 
lines  A  and  B  there  is  an  apparent  lengtheniug,  due  to  the  vrari>ii>g  < 
the  bar. 


pnlLM 


Elo 

Rations  OD  linen. 



A. 

B.        ]         C. 

.nnss 

/BCA. 

,«»,.. 

I^h. 

'.WM 
!(I172 

.M5T 

'.  M. 

.no'M 

: 01710 

•     !«ur,73 

'Si 

lUr  »;ialii  exnmlntti  fitter  >  pi'rJwI  of  n«l  aC  21  dnyi  nnor'anni 
0.  0.  I       0.  0.  iQiliil  IcMil. 
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Applied 

IdMls  per 

Bqtiare 

inch. 

Elongations  on  lines. 

Mean  elon- 
gations. 

Bemarks. 

1 

A. 

B. 

C. 

Poundt. 

20.000 

5,000 

Itieh. 

.0173 
.0003 

Jneh. 

.0170 
.0003 

IneheM. 

.0174 

.0002 

.0001 

.0233 

.0247 

.0258 

.0270 

.0282 

.0293 

.0009 

.0311 

.0302 

.  2510 

.3700 

.4015 

.  4250 

.4400 

.4900 

.6245 

.7110 

.74 

.85 

.93 

1.04 

1.10 

1.27 

1.44 

1.52 

1.72 

l.»4 

2.16 

Inch. 
.  01723  } 
.000273 

• 
E=26,533,000. 
After  5  miuatcH*  r^Ht. 

Elastic  limit. 

Hosted  3  minntcfl. 

♦ 

TonsUe  strength. 

Load  at  time  of  niptnre. 

25,000 
26,000 
27.000 
28.000 
29.000 

..../'. 

30.000 
5,0U0 
31,000 
32,000 
28,000 
29,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
36.000 
37,000 
3H.  000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45. 000 
46,000 

0 
47,000 
48,000 

2.20 
2.02 
2.H4 
3.40 
3.82 
4.80 
5.65 

49,000 

50,000 

51,000 

52,000 

'52,400 

49,800 

Total  eloDgation  in  30  inches,  19.7  per  cent. 

Diameter  at  fracture,  ".92.    Area,  .665  sqaare  inch. 

Contraction,  33.5  per  cent. 

Fractured  9"  from  neck.    Appearance,  fibrous  100  per  cent. 
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SPECIMENS  FBOM  FEACTTmED  END  OF  SOUBLE-SEFINED  BA£ 

S218. 

[Original  toat  made  May  22,  1882.    No.  G96,  Report  of  Testa,  1882.] 

Synopsis  of  original  test 

Ultimate  strength,  50,631  poands  per  square  inch. 
Elastic  limit,  24,610  poands  per  square  inch. 
Elongation  in  80  inches,  20.4  per  cent. 
Contraction  of  area,  41  per  cent. 

No.  691. 

First  Specimen. 

(Same  form  as  specimens  from  bar  L  210.) 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  30". 


Applied 

loads  per 

BqnBFo 

ElOB 

I 

gallons  on  lines. 

Mean  elon- 
gations. 

Remarks. 

inch. 

A. 

B. 

C. 

Pounds. 

Inch. 

Inch. 

Inch. 

Inch. 

6,000 

0. 

0. 

0. 

0. 

InitUl  load. 

10,000 

.0053 

.0053 

.0053 

.005.10 

15,000 

.0106 

.0107 

.0107 

.01067 

20, 000 

.0160 

.0160 

.0161 

.01603 

25,000 

.0214 

.0213 

.0215 

.  02140 

5,000 

.0000 

.0000 

.0001 

.00003 

10,000 

.0052 

.0053 

.0055 

.00533 

15.000 

.0106 

.0107 

.0109 

.01073 

20,000 

.0150 

.0160 

.0162 

.01603 

25,000 

.0214 

.0215 

.0216 

.02150 

5.000 

—.0001 

.0000 

.0000 

—.00003 

• 

10,000 

.0052 

.0053 

.0055 

.00533 

15,  000 

.0106 

.0108 

.0108 

.  01073 

20,000 

.0150 

.0161 

.0162 

.01607 

25.000 

.0214 

.0214 

.0216 

.02147) 
—.00003  5 

E  ^27,007,000. 

5.000 

—.0001 

.0000 

.0000 
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No.  092. 
Second  Specimen. 


Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  30". 


A  pplied 

EIongatitiiKH  on  1 

inos. 

loiMl8  per 

Monii  cloii 

Remarks. 

sqaaro 

{;utiouH. 

mm  ^  »     ^  *-■  v^v A   w^  ^^w 

inch. 

A.                  B. 

C. 

Ponndg. 

Inch. 

Inch. 

Inch. 

Inch. 

i 

5,000 

0. 

0. 

0. 

0. 

Initinl  load. 

10.000 

.0053 

.0051 

.  0053  . 

. 005"0 

15,000 

.0108 

.0107 

.  0107 

.01073 

20.  000 

.0162 

.0160 

.0161 

.01610 

25,  000 

.0216 

.0214 

.0214 

. 02147 

5,  000 

.  0002 

.  0000 

— . 0001 

. 00003 

10,  000 

.  0055 

.Q053 

.  0053 

. 00537 

15,  000 

.0109 

.  0107 

.0107 

.01077 

20,000 

.  0162 

.0162 

.0100 

.01613 

25, 000 

.  0216 

.0215 

.  0214 

.02150 

5,  (KM) 

.  0.t(t2 

.0000 

-  . OCOl 

. 00003 

10,  000 

.  (M).',5 

.  0055 

.  00:4 

.  00547 

( 

l.'i.  000 

.0100 

.0107 

.0:07 

.01077 

20.  000 

.  oiorj 

.0160 

.  01  GO 

.01610 

25,  000 
5,000 

1 

.0216 
.00011 

.  0214 
.0000 

.0214 
— . 0001 

.0-147^ 
. 00007  3 

E^  28,037,000. 
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No.  693. 

Third  Specimen. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  30". 


Applied 

Elongations  on  li 

ncH. 

loadH  per 

Moan  elon- 
gationa. 

liomarkM. 

aqiiaro 

' 

inch. 

A. 

B. 

C. 

Poundt. 

Inch. 

Inch. 

Inch. 

Inch. 

5,000 

0. 

0. 

0. 

0. 

luitinl  load. 

10,  000 

.0054 

.0053 

.0054 

.00537 

15,000 

.0108 

.0106 

.0108 

.  0107.1 

20.  000 

.0163 

.0161 

.0102 

.  01620 

25,  COO 

.  0216 

.0214 

.0216 

.02153 

6,000 

.0000 

.0000 

.0001 

.00003 

10,000 

.  Oo55 

.0054 

.0055 

.00547 

15,000 

.0109 

.0108 

.0108 

.01082 

20,  000 

.0163 

.0162 

.0163 

.01G23 

2"),  000 

.0217 

.0215 

.  0216 

.02160 

5,  000 

.0002 

.0001 

.0002 

.00017 

10.  000 

.0056 

.0054 

.0055 

.  O0.>50 

15,  000 

.0110 

.0108              .0108 

.0I0H7 

20.  000 

.0164 

.0162              .0162 

. 01027 

2.^  000 

5,  000 

.0218 
.0003 

.0215 
.0001 

.0216 
.0002 

.02163) 
.00020  5 

K  =  27,99jt,000.                                          j 

Bar  heated  dull  red  in  a  forge  fire  and  cooled  in  the  open  air.  Tlii- 
annealing  shortened  the  bar,  measured  on  the  gauged  length,  as  To! 
lows:  Lines  A,  ".0016;  B,  ".0019;  C,  ".0011;  average,  ".0015^. 

(Observations  repeated  on  the  modulus  of  elasticity.) 


Applied 

Elungationa  on  linea. 

1 

loadH  per 

Mean  elon- 

aqiiaro 

gations. 

iiemarica. 

inch. 

A.                   B. 

c. 

Poundg. 

Inch. 

Inch. 

I7^ch. 

Inch. 

5,000 

0. 
.0057 

Initial  load. 

10,000 
15,  000 

.0114 

20,000 

.0177 
.0278 

25,000 

5,000 

.0055 
.0000 

Micrometer  reset  to  B«ro 

after  first 

5,000 

0. 

0. 

0. 

loading. 

10.  000 

.0055 

.0055 

.0056 

.00553 

15,  000 

.0110 

.0110 

.0113 

.OHIO    ' 

• 

20,  000 

.0167 

.0166 

.0168 

.01670 

5,000 

0. 

0. 

.0002 

.00007 

10,000 

.0055 

.0055 

.0050 

.00563 

15,  000 

.0111 

.0110 

.0115 

. 01120 

20,  000 
5,000 

.0167 
0. 

.0166 
0. 

.0170 
.0003 

:SiJ!;7|    E=26,W5,000. 

Bnr  n;;ain  exaniinod  after  a  r 

est  of  21  days,  after  ann«alin(;. 

5.000 

0. 

0. 

0. 

0. 

Initial  load 

10,000 

.  0056 

.0056 

.0054 

.00553 

15,  COO 

.oiri 

.0112 

.0111 

.01113 

20,000 

.0107 

.0105 

.0165 

.01657 

5,  000 

.0001 

.  0<M)2 

.0002 

.00017 

10,  000 

.  0057 

.  005G 

.0056 

.00563 

15.  000 

.0113 

.0112 

.0111 

.01120 

20,  000 
5,000 

.0168 
.0002 

.01  OH 
.0002 

.0105 
.0003 

.  01670  ? 
.00023  5 

E=27,322,000. 

CUBIC  COMPRESSION  OF  VARIOUS 

METALS  AND  WOOD. 


1661 
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CUBIC  COMPRESSION  OF  VABIOXTS  METALS  AKD  WOOD. 

Specimens  of  the  same  kind  of  metal  were  taken  from  the  same  bar, 
excepting  the  cast- irons. 

!  The  cast  specimens  of  tin  and  lead  were  from  the  same  ladles  of 
molten  metal. 

Tests  by  tensile  and  compressive  stresses  were  made  with  both  un- 
compressed and  cubic  compressed  specimens. 

;  The  cubic  compressed  specimens  were  subjected  to  an  estimated 
hydrostatic  pressure  of  90,000  pounds  per  square  inch ;  one  steel  speci- 
men was  compressed  with  117,600  pounds  per  square  inch. 

The  specimens  when  compressed  were  immersed  in  water  in  the  bore 
of  the  steel  cylinder,  the  dimensions  of  which  were  10"  long,  6"  diam- 
eter outside,  and  ".806  diameter  of  bore. 

The  effect  of  compression  on.  the  dimensions  of  the  specimens  was  not 
appreciable  with  the  steel,  brass,  and  copper.  The  wrought-irou  and 
cast  specimens  were  smaller,  and  as  the  reduction  in  dimensions  did 
not  take  place  uniformly,  the  effect  was  attributed  to  closing  interstices 
formed  by  blow-holes  or  the  presence  of  cinder. 

The  water  seemed  to  pass  freely  through  the  white  pine,  and  the 
wood  came  out  of  the  cylinder  water-soaked  and  larger  than  when  it 
went  in. 

•  There  was  not  the  same  free  penetration  in  the  white  oak ;  the  middle 
part  of  its  length  was  reduced  in  diameter,  the  greater  reduction  occur- 
jring  in  the  direction  parallel  to  the  annual  rings  of  growth. 

A  comparison  of  the  results  shows  no  appreciable  change  in  the 
strength,  elasticity,  and  ductility  of  the  compressed  over  the  uncom- 
pressed metal,  except  in  the  case  of  the  lead,  but  as  these  specimens 
were  cast  from  old  bullets  which  contained  impurities  perhaps  not  uni- 
formly distributed,  it  is  not  conclusive  that  cubic  compression  changed 
the  properties  of  this  metal. 
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Measurements  of  specimens  he/ore  and  after  compressing  tciih  an  estimated  kjfdrostoHc 

pressure  of  90,000  pounds  per  square  inch. 

Diameter  of  bore  of  cylinder,  ".806.  Sectional  area,  .5102  sqaare  inch 
(90,000  X  .5102)  +  2,750  allowance  for  packing  friction  =  48,668  pounds, 
total  load  applied  to  piston. 


No.  of 
test. 


727 
7J8 
729 
730 
731 
732 
733 
7341 


735 
736 
737 

738 
739: 


Marks. 


Material. 


1 
2 
3 

4 
1 
2 
1 


740§ 

741 II 

742 

743 

744 
745 


C12T? 

S12T  I 
i    C4  5 


BniM  (drawn) . . 
Wrought  iron.. 

......do 

O.  H.  steel 

do 

Copper  (drawn) 

do 

Tin 


Applied 
pressure 

per 

sqaare 

incb. 


.do 


Lead 

do , 

Cast-iron  (gun). 


10% 

1 

2 


.do. 


White  pine 


do 

White  oak 

AJuminuni  bronze. 
Zinc 


.do. 


Pounds. 
90,0U0 
90,000 
90,000 
90,000 
111.600 
90,000 
90,000 
90,000 


90,000 
90,000 
90,000 

90,000 
89,000 


Before  comprcaslon. 


After  compresiioB. 


Length. 


81,900 

g|,900 

90,000 

90,000 

90,000 
90,000 


Inches. 
5.607 
5. 511 
5.510 
5.504. 
5.5U9 
5.505 
5.510 
5.505 


5.497 
5.509 
5.501 

5.437 
5.484 


5.506 

5.505 

5.522 

5.  .50  + 

.*>.  501 
5.502 


Diameter. 

Length.  1 

Inch. 

InehfM. 

.7500 

6.507 

.7500 

5.510 

.7500 

5.510 

.750J 

5.5<M 

.79i>8 

5.510 

.7501 

5.505 

.7501 

5.510 

.75(W 

5.505 

.7303 

5.497 

.7500 

5.5U0 

.7192 

5.502 

.7497 

5.434+ 

.7500 

5.482 

.743 

a.  512 

.747 

5.533 

.740 

5.522 

S         .6715 

JNodeci 

.8014 

.7502 

5.499 

.7500 

5.502 

DiatDeter. 


Inek. 
.7500 
.7492^ 
.7498^ 
.7502 
.7998 
.7501 
.7501 
.7504 


.7502 
.7500 
.7491 

.7491 
.7491 


.755 
.765 


760 


.74»i'* 


*  Bars  found  irregular  in  diameter  after  compressing,  varying  from  ".0002  to  ".0003. 

t Showed  no  change  in  maximum  dimensions;  there  wore'  small  local  depressions,  mere  dots,  ia  tltf 
cylindrical  surface,  and  one  spot,  ".5  x  ".4,  which  was  depressed  about  ".004. 

X  Specimen  was  incased  in  thin  brass,  ".015  thick,  in  order  to  subject  the  metal  to  compression  vit^ 
out  allowing  the  water  to  enter  the  interstices  of  the  casting. 


§  Water  exudes  from  ends  and  oylindrical  surface  after  removal  from  water  c^  liudcr.    /^ 


f^^6i  A 


II  Specimen  compressed  in  liquid  colored  with  cochineal,  which  showed  the  complete  penctntioBs' 
the  liquid  into  the  wood. 
U  A  few  small  local  depressions  in  cylindrical  surfaces  after  about  ".01  diameter. 

Shape  of  white-oak  cylinder  after  compressing. 
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DETAILS  OF  TENSION  TESTS. 

No.  703. 

No.  1. — Mild  steel  J  uncompressed. 

Diameter,  ''.505. 

Sectional  area,  .20  sqaare  iucb. 

Gauged  length,  3".00. 


Applied  loads. 


TotaL 


Poundt. 
200 
1,000 
•2,  000 
3.000 
4.000 
ft,  000 
6,  OOU 
7,000 
7,200 
7.400 
7,600 
7,800 
8,000 
8.200 
8.400 
8.600 
8,800 
9,000 
9.200 
9.400 
9.600 
Q,m) 
10.000 
10,200 
10.400 
10,600 

10.  800 
11.000 
11.200 
11.400 
11.600 

11.  ^0 
12.000 

12.  200 
12, 4C0 
12.600 
12,800 
13.000 
13,200 
13,250 
11.000 

0 


Per  sqaare 
incD. 


Pound*. 
1.000 
5.000 
10.000 
15,000 
20.  000 
25,  000 
30,000 
35, 000 
36.  COO 
37, 000 
38.000 
39,000 
40.000 
41.  000 
42.000 
43.000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52.000 
53,000 
54,000 
55.000 
56.000 
57.000 
68,000 
59.000 
60. 000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
66,250 


In  gan;;ed  Icugth. 


ElODg.ltiOD. 


IfUih. 

0. 

.0004 
.OtMO 
.0015 
.0020 
.  00J5 
.003 1 

.  ou:{c 
.  oo;{8 

.  OOiO 

.  0039 

.0040 

.0041 

.  0042 

.0043 

.0044 

.0046 

.  0825 

.  08»i7 

.0907 

.  0070 

.1046 

.1120 

.1187 

.  1265 

.1340 

.1440 

.1541 

.1650 

.1780 

.19 

.21 

.23 

.25 

.28 

.30 

.35 

.40 

.52 

.63 


.83 


Set. 


Inch. 

0. 
0. 
0. 
0. 
0. 
0. 


Bemarks. 


Initial  load. 


Elastic  limiU 


Tensile  strength. 

Load  at  time  of  roptare. 

=  27.7  per  cent 


Elongation  of  inch  sections,  'M9,  •".38,  ".26. 

Diameter  at  fracture,  ".33. 

Area,  .0855  sqnare  inch. 

Contraction,  57.2  per  cent. 

Fractured  1.28  from  neck.    Appearance,  fine,  silky. 

H.  Ex.  31 105 
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No.  730. 
No.  3. — 0.  H.  steel  J  compressed. 


Diameter,  ''.505. 

Sectrional  area,  .20  square  inch. 

Gauged  length,  3".00. 


.    Applied  loada. 

In  gauji^ed  length. 

ToUl. 

Per  saaare 
inch. 

EloogatioD. 

Set. 

Remarks. 

Pounds. 

200 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

8.200 

8,400 

8.600 

8.800 

9.000 

9.200 

9,400 

9.600 

9.800 

10.000 

10.200 

10.400 

10.600 

10,800 

11,000 

11,200 

11.400 

11,600 

11,800 

12.000 

12,200 

12,400 

12.600 

12,800 

12,860 

10,050 

0 

Pounds. 
1.000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35.000 
40.000 
41.000 
42.000 
43.000 
44,000 
45.000 
46,000 
47,000 
48. 000 
40.000 
50,000 
51,000 
52.000 
51,000 
54,000 
55.000 
56,000 
57,000 
58.000 
59,000 
60.000 
61.000 
62,000 
63,000 
64.000 
64.300 

Inch. 

0. 

.0003 
.0007 
.0011 

.0016 

.0021 

.0027 

.0031 

.0037 

.0038 

.0039 

.0040 

.0805 

.0870 

.0915 

.1030 

.1060 

.1130 

.1220 

.1300 

.1390 

.1490 

.1603 

.18 

.20 

.21 

.23 

.24 

.27 

.30 

.34 

.40 

.50 

.62 

Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

Initial  lead. 

1 

! 

I 

. 

Elastic  limit. 

1 

• 

1 

1 

Tensile  strencth. 

Load  at  time  of  ruptare. 

=27.7  per  cent.                                                        1 

0 

.83 

Elongation  of  inch  sections,  "Al^  ".20,  'M6. 

Diameter  at  fracture,  ".31. 

Area,  .0755  square  inch. 

Contraction,  62.2  per  cent. 

Fractured,  ".70  from  neck.    Appearance,  fine,  silky. 
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No.  702. 

No.  3. —  Wrought-iroUy  uncompressed. 

Diameter,  ".505. 

Sectional  area,  .20  square  incL. 

Gauged  length,  3".00. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
iuch. 

Elongation. 

• 

Set 

Pounds. 

200 

1.000 

2,000 

3,000 

4.000 

5,000 

5.400 

5,600 

5,800 

6.000 

6,200 

6,400 

6,600 

6.800 

7,000 

7,200 

7,400 

7,600 

7.800 

8,000 

8,200 

8,400 

8,600 

8,800 

9,000 

9.200 

9.400 

9.600 

9,800 

10.000 

10,200 

10,400 

10.600 

10,800 

10.840 

9.300 

0 

Pounds. 
l.OUO 
5,000 

10,  000" 

ir.,  o()o 

20,  000 
25,000 
27,000 
28,000 
29,000 
30,000 
31.000 
32,000 
33.000 
34.000 
35,000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42.  000 
43,000 

44,  000 

45,  000 
40.  COO 
47,000 
48.000 
49.000 
50,000 
51,000 
52.000 
53,000 
54,000 
54,200 

Inch. 

0. 
.0004 
.0009 
.0015 
.  0020 
.  0<)25 
.0029 
.0030 
.00:51 

.  oo:{3 
.oo;i4 

.  (KI40 
.0l>6l 
.0115 
.  0170 
.  0>72 
.0400 
.0480 
.  05(;8 
.0070 
.0768 
.0890 
.1005 
.1150 
•      . 1305 
.1475 
.1713 
.19 
.21 
.24 
.28 
.32 
.40 
.52 
.63 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 
Elastic  limit. 

.oooi*" 

• 

Tensile  atTHii;;tli. 

LoAil  nt  time  ot'  fracture. 

=  27.7  per  cent. 

0 

.83 

Elongation  of  incli  sections,  •".39,  ".25,  'M9. 

Diameter  at  fracture,  ".37. 

Area,  .108  square  inch. 

Contraction,  46.2  per  cent. 

Fractured  ".95  from  neck.    Appearance,  fine,  fibrous. 
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No.  728. 

No.  1. —  Wrought-iroHj  comprrssed. 

Diameter,  ".505. 

Sectional  area,  .20  sqaare  inch. 

Gauged  length,  3".0O. 


Applied  loads. 


Total. 


Pounds. 

200 

1,000 

2,000 

3,000 

4,000 

4,200 

4.400 

4,600 

4,800 

5,000 

5,200 

5.400 

5.600 

5,800 

6,000 

6,200 

6,400 

6,600 

6,800 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,200 

8,400 

8.600 

8.800 

9.000 

9.200 

9.400 

9,600 

9,800 

10,000 

10, 200 

10,400 

10.600 

10,800 

11,000 

11,090 

10, 300 

0 


Per  eanare 
incn. 


Pounds. 
1,000 
6.000 
10,000 
15.000 
20,000 
21,000 
2S,000 
22,000 
24.000 
25.000 
26,000 
37,000 
28,000 
•  29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
3.5,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40.000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
55,450 


In  ganged  length. 


Elongation. 


Inch. 

0. 

.0003 
.0007 
.0012 
.0018 
.0020 
.0022 
.0024 
.0025 
.0026 
.0026 
.0028 
.0032 
.0037 
.0049 
.0063 
.0093 
.0132 
.0180 
.0230 
.0285 
.  0360 
.0430 
.0505 
.0590 
.0675 
.0761 
.0865 
.0990 
.1015 
.1230 
.1380 
.1570 
.18 
.21 
.23 
.27 
.30 
.37 
.44 
.60 


.75 


Set. 


Inch. 
0. 
0. 
0. 
0. 
0. 


0. 


.0017 


Bemarks. 


Juiiia]  load. 


Elasttic  limit. 


Tensile  strength. 
Load  at  time  of  mptore. 
=25.0  per  cent. 


Elongation  of  inch  sections,  ".21,  •".35,  ".19. 

Diameter  at  fracture,  ".39. 

Area,  .1194  square  inches. 

Contraction,  40.3  per  cent. 

Fractured  1".60  from  neck.  -  Appearance,  fine,  fibrous. 
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No.  704. 

Cast-irony  uncompressed. 

Marks,  ^?J 

Diameter,  '^500. 

Sectional  area,  .196  sqaare  inch. 

Gauged  length,  3'^00. 


Applied  loads. 

In  gauged  length. 

Ilomarks. 

Total. 

Per  saaare 
incn. 

Elongation. 

Sot. 

• 

Poundt. 

196 

392 

588 

784 

980 

1,176 

1,372 

1,568 

1,764 

1,960 

2.156 

2,352 

Poundi. 

1,000 

2.000 

3,000 

4,000 

5.000 

6,000 

7,000 

H,000 

9.000 

10,000 

11,000 

12. 000 

13.000 

14.000 

15,000 

16.000 

Inch, 

0. 

.0001 
.0003 
.0005 
.0006 
.0001 
.0008 
.0010 
.0011 
.0013 
.0014 
.0(^6 
.0019 
.0021 
.0023 
.0025 

.ooe7 

.0031 
.0034 
.0037 
.0040 
.0044 
.    .0048 
.0054 

Inch, 
0. 

Initial  load. 

1 
Tensile  strength. 

0. 

0. 

2,548 

2.744 
2.940 
3,136 

.*o6oi" 

3.333            17.000    i 

3,528 

18,000 
19.000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 

3,724 

3,9eo 

4.116 

.0007 

4.312 

4,508 

4,704 

49,000 

1 

Fractured  "A5  from  neck.    Appearance,  granular,  mottled. 
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No.  738. 

Cast-iron^  compressed. 

Marks,  ^^ 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3".00. 


Applied  loadi. 

In  eanged  length. 

TotaL 

Per  square 
inch. 

ElongatioD. 

Sot. 

IlcxnarkA. 

• 

Pound*. 
200 
400 
600 
800 
1,000 
1,200 
1,400 
1,600 
1,800 
2.000 
2.200 
2,400 
2.600 
2,800 
3,000 
3,200 
3.400 
3.600 
3. 800 
4. 000 
4,200 
4,400 
4,600 
4,680 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10, 000 

11.000 

12,000 

13.000 

14.  000 

15. 000 

16,000 

17.000 

18,000 

19.000 

20, 000 

21.000 

22.000 

23.000 

23,400 

Inch. 
0. 

.0003 
.0006 
.0008 
.0010 
.0012 
.0013 
.0013 
.  0014 
.0017 
.0020 
.0022 
.0024 
.0026 

Inch. 
0. 

Initial  load. 

0. 

.0003 

............ 

Tensile  strength. 

Fractured  ^'.25  from  middle  of  stem.    Appearance,  granular,  mottle 


TESTS   OF   IRON,    STEEL,    AKD   OTHER   MATERIALS.  1671 

So.  688. 

Drawn  brasSj  uncompressed. 

Marked  No.  2. 

Total  length,  4".5. 

Diameter,  ".55. 

Sectional  area,  .228  square  inch. 

Gauged  length,  3".00. 


Applied  loads. 


Total. 


P&undi. 
228 
1.1 4C 
2.280 
3.420 
4,r.60 
ft.  700 

6.  8 10 
7.0C8 
7.296 

7.  r/ii 
7.  752 
7.980 
8.208 
8.436 
o,  vo4 
8.802 
9.120 
9,348 
9.570 
9,804 

10.  032 
10.260 
10,4K8 
10,716 
10.944 
11. 172 
11,400 
11,628 
11,856 
12,084 
12,400 


Per  square 
iucn. 


Pound*. 
1.000 
5.000 
10.000 
15,000 
20.000 
2.'>.000 
30,000 
31.000 
32.000 
33,000 
34.000 
35,000 
36,000 
37,000 
38,000 
30.000 
40.000 
41,000 
42,000 
43.000 
44.000 
45.000 
46.0n0 
47.000 
48.000 
49.000 
50,000 
61.000 
52,000 
53.000 
54,385 


Id  gau;;iMl  length. 


EIoDiiation. 


Inch. 

0. 

.0007 
.0017 
.0027 
.0037 
.0050 
.0071 
.0074 
.0078 
.0082 
.0091 
.0102 
.0110 
.0125 
.0150 
.0189 
.0223 
.0299 
.  0.^^)2 
.0940 
.1110 
.1434 
.186 
.22 
.26 
.32 
.34 
.48 
.55 
.65 

1.00 


Set. 


Uemarks. 


Inch. 
0. 
0. 
0. 

0. 

0. 
.0003 
.0')08 


0026 


0118 


Initial  load. 


E'aatic  limit. 


Tenailo  8tren}!th. 


1672        TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

Ko.  689. 

Draton  brass  rodj  compressed. 

Marked  No.  1. 

Diameter,  '^55. 

Sectional  area,  .228  square  inch. 

Gauged  length,  3'^00. 


Applied  loads. 

Id  ganged  length. 

Total. 

Per  sqnare 
incn. 

Elongation. 

Set 

Kemarka. 

Poundt. 

228 

1,140 

2, 280 

3, 420 

4.560 

5, 7<»0 

0,840 

7.068 

7,296 

T,  524 

7,752 

.7,980 

8,208 

8.4.30 

8,664 

8.892 

9,120 

9.348 

9,576 

9.804 

10. 032 

10.260 

10,488 

10,716 

10,944 

11,172 

11,400 

11,628 

11.856 

12,084 

12, 312 

12,380 

Poundt. 
1,000 
5.000 
10. 000 
15. 000 
20,000 
25. 000 
30.000 
81.000 
32.  0(»0 
33.000 
34. 000 
35, 000 
36, 000 
37.000 
38.000 
39.000 
40.000 
41,000 
42,000 
43,000 
44.000 
•  45,  000 
46,000 
47.000 
4a  000 
49, 000 
60,000 
51.000 
52,000 
63,000 
54,000 
54,298 

Inch. 

0. 

.0005 
.0014 
.  0026 
.0036 
.0053 
.0070 
.0077 
.0081 
.0087 
.0095 
.0107 
.0117 
.0127 
.0149 
.0189 
.0238 
.0321 
.0546 
.0785 
.1038 
.14 
.18 
.22 
.'23 
.31 
.38 
.44 
.52 
.68 
.83 

Inch. 

0. 

0. 

0. 

0. 

.0001 
.0006 
.0011. 

Initial  Ipad. 

Elastic  limit. 

• 

.0031' 

.0140 

•••      •••••««• 

1 
( 

Tenalle  strength. 

TESTS    OF    IRON,    STEEL,    AND    OTHER    MATERIALS.        1673 

No.  700. 

No.  1. — Drawn  coppery  uncompressed. 

Diameter,  ".505. 

Sectional  area,  .20  square  incli. 

Gauged  length,  3".00. 


Applied  loads. 

In  ^aii;;( 

Total. 

Per  BQuaro 
inch. 

Elongation. 

Pound*. 

Pounds. 

Inches. 

'2U0 

1,000 

0. 

1.000 

5,000 

.0006 

2,000 

10,000 

.0016 

2.100 

12,000 

.  0022 

2,800 

14,000 

.  0026 

3,000 

15,000 

.  00_'7 

3,200 

16,000 

.0029 

3.400 

17,000 

.oo:a 

3,ti00 

18,000 

.  oo:t3 

3,800 

19,000 

.  0035 

4.000 

20,000 

.  0tj:i7 

4,200 

21,000 

.  oo:{7 

4.400 

2:;  000 

.0(H1 

4,600 

23,000 

.OOU 

4,800 

24,000 

.0016 

5,000 

25,000 

.0047 

5,200 

26,000 

.0052 

5,400 

27,000 

.0055 

5,600 

28,000 

.0061 

5,H00 

29.000 

.0067 

6.000 

30.000 

.0083 

6,200 

31.000 

.0250 

41,400 

32,000 

.1185 

6,600 

33,000 

.25 

6,800 

34,000 

.47 

6,&j0 

34,400 

.90 

0 

0 

L05 

Set. 


BemarkB. 


Inch. 
0. 
0. 
0. 


0003 


0002 


0004 


0027 


Initial  load. 


Tensile  strength. 
=35.0  per  cent. 


Elongation  of  inch  sections,  •  ".49,  ".36,  ".21. 

Diameter  at  fracture,  ".32. 

Area,  .080  square  inch. 

Contraction,  60.0  per  cent. 

Fractured  1".2  from  neck.    Appearance,  fine,  silky. 


1674       TESTS   OF    IRON,    STEEL,    AND    OTHER    MATERIALS. 

No.  732. 

No.  1  G. — Copper^  compressed. 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3".00 


Applied  loads. 

.  In  gauged  Ittngih. 

Remarks. 

Total. 

Pounds. 
200 
1.000 
2.000 
3,000 
3,200 
3.400 
3,600 
3,800 
4,000 
4.200 
4.400 
4.600 
4,800 
6.000 
5,200 
5.400 
6.600 
5,800 
«,000 
6,200 
6.400 
6.600 
6,800 
6.830 
5,300 
0      • 

Per  square 
incii. 

Elongation. 

Set. 

Pounds. 
1.000 
5,000 
10,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23.000 
24,000 
25.000 
28.000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34.000 
34.150 

Inches. 
0. 

.0006 
.<K)14 
.0021 
.0025 
.0027 
.0029 
.0031 
.0034 
.0036 
.0038 
.0042 
.0045 
.0047 
.0052 
.0056 
.0061 
.0071 
.0101 
.0594 
.1650 
.31 
.53 
.79 

Itxch. 
0. 
0. 
0. 
.0061 

Initial  load. 

.0002 

i 
1 

.0005 

Tensile  strength. 

Load  at  time  of  rnptore. 

=^39.7  per  cent 

1 

.0046 

0 

1.19 

Elongation  of  inch  sections,  ".39,  •".53,  ".27. 

Diameter  at  fracture,  ".30. 

Area,  .0707  square  inch. 

Contraction,  64.7  per  cent. 

Fractured  1".50  from  neck.    Appearance,  fine,  silky. 


TESTS    OP    IRON,    STEEL,    AND    OTHER    MATERIALS.        1675 

No.  699. 

No.  1. — Banca  tin,  uncompressed. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3".00. 


Applied  loads. 


Total. 


Pound*. 
200 

300 

400 

500 

eoo 

0 


Per  Bqnare 
incD. 


Pounda. 
1,000 

1,500 

2,000 

2,500 

3,000 
0 


In  ganged  length. 


Elongation. 


Inches. 

0. 

.0011 
.0075 
.0188 
.0290 
.0861 
.1175 
.2825 
.40 

1.02 

2.03 


Sot. 


Jneh. 
0. 


RomarltA. 


Initial  load. 
After  5  ralnntes*  rest. 
Immediate  elongation. 
After  5  minates'  reaU 


Tensile  strength. 
After  4|  minutes'  re.<)i. 
=67.7  per  cent. 


Elongation  of  inch  sectious,  ".51,  ".53,  •".99. 
Diameter  at  fracture,  about  'M5. 
A.rea,  .018  square  inch. 
[Contraction,  91.0  per  cent. 
Fractured  1".10  from  neck. 


No.  734. 

No.  1  C. — Banca  tin,  compressed. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

lauged  length,  3".00. 


Applied  loads. 


Total. 


Pounds. 
200 

300 

400 

500 

600 
0 


Per  square 
inch. 


Pound*. 
1,000 

1,500 

2,000 

2.500 

3,000 
0 


In  ganged  length. 


Elongation. 


I 


\ 


Inches. 

0. 

.0007 
.0050 
.0199 
.  0321 
.1000 
.13 
.  38.''. 
.49 

1,21 

2.12 


Sc*,. 


Inch. 
0. 


Remarks. 


Initial  loa<l. 

Aft4?r  5  niinates'  rest. 

Do. 

Do. 

Do. 
Tensile  strength. 
After  24  minutes'  rest. 
=70.7  per  cent. 


Elongation  of  inch  sections,  •".77,  ".80,  ".55. 
Diameter  at  fracture,  about  ".09. 
Area,  .0063  square  inch. 
Contraction,  96.8  per  cent. 
Practnred  1^"  from  neck. 
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No.  701. 

No.  1. — Leadj  uncompressed. 

Diameter,  '^500. 

Sectional  area,  .196  sqaare  inch.     - 

Gauged  length,  3' .00. 


Applied  loads. 

Tn  ganged  length. 

Total. 

Per  saaare 
inch. 

Elongation. 

Set 

ReniJtrkA. 

Pound*. 
98 

106 
294 

392 

40  ( 
0 

Pound*. 
500 

1,0W) 
1.500 

2,000 

2,367 
0 

Inehe*. 
0. 
(       .0182 
)       .0238 
5       .1340 
)       . 1371 
S       .32 
{       .49 
1.10 
1.34 

Inch. 
0. 

Tnitial  load. 
Immediate  elongation. 

After  5  minntes'  rent. 

Tenailo  strength , 

—  44.7  per  cent. 

Elongation  of  inch  sections,  •".75,  ".29,  ".30, 
Diameter  at  fracture,  ".13. 
Area,  .013  square  inch. 
Contraction,  93.4  per  cent. 
Fractured  1".30  from  neck. 


No.  736. 

No.  1  C. — Leadj  compressed. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3".00. 


Applied  loads. 

• 

In  gauged  length. 

Total. 

Per  sqaare 
incn. 

Elongation. 

Set 

Pound*. 
100 

200 

300 

400 

500 

600 

700 
0 

Pound*. 
600 

1,000 

1,500 

2,000 

2,500 

3,000 

3,500 
0 

j7ieJie*. 

0. 
(       .0006 
{       .0007 
C       .0061 
{       .0073 
5       .  0448 
{       .0468 
5       .1231 
)       .1364 
5       .240 
>        .346 
S       .80 
i     1.20 

1.40 

Inch. 
0. 

Kemarks. 


Initial  load. 

After  5  minat^'  rent. 


Tensile  strength. 
After  2  minntes'  rest 
=  46.7  per  cent 


Elongation  of  inch  sections,  ".33,  ".37,  •".70. 

Diameter  at  fracture,  about  ".16. 

Area,  .0201  square  inch. 

Contraction,  89.9  per  cent. 

Fracture,  ".90  from  neck. 

Cylindrical  surface  of  stem  fine  mottled. 


TESTS  OF  IHON,    STEEL,   AND  OTHER  MATEKIALS.        1677 

No.  744. 

SUeman  sine,  10,  compressed. 

Diameter,  ".605. 

Sectional  area,  .20  sqnare  inch. 

Gauged  length,  3".00. 


AppUedloids. 

lDE.IIKBdl«>SU>- 

BemBTlu. 

To«^. 

'•LX- 

ElaDg>Uoi> 

E<t. 

1.000 
!,000 
3.000 
3,300 

JneL 

.0001 

Inch. 

niitKll-ttd. 

Tamilo  Btnngth. 

Fractured  ".3  £rom  neck.    Appearance,  graunlar. 


9ETAILS  OF  COHPBESSIOB  TESTS. 

No.  773. 

Mild  steel,  uncompressed. 
Mark,  No.  2. 
Total  length,  0".52, 
Diameter,  ".800. 
SixtioDal  area,  .503  square  iucb. 
Oaaged  length,  3".00. 


AppUwl  loud*. 

In  OftogM)  luiKtb. 

ICfiHvkt. 

TaUL 

"sr 

0..™- 

Set 

PMmd..- 

lolouo 
ii.m 

as 

Pmnd,. 

Is 

SO.  000 

as 
ss 

li 

B3,lff7 

ioOBT 

:ooM 

■.ons 

JiicA. 

IiillisI  load. 

Elasliu  limit 
UllliiuilB  BtFungUi. 

Failed  by  triple  flexore. 
Bent  180°  withont  cracks. 
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No.  731. 

Mild  steel,  compressed. 
Mark,  4. 

Total  length,  6".510. 
Diameter,  ".799S. 
SectioDal  area,  .503  6<iaaro  iach. 


ApplJHlloadt 

ii.e«iig<.di«isib. 

'»»■■  '".-r" 

"=~ 

Set. 

Kemulu. 

Ftandt.      Paanit. 

S.010          in.ooo 
,M6   '       liluoo 

1  .080    1         =»,U00 
.801             3r..(00 

lis    Is 

2».fl;j          4i,wo 

0. 

.000! 

.ooos 
lours 

.0039 

!0U3S 
.0043 

loaao 

-ioooi 

-ioooi 

-;woi 

lollial  loal. 

Uninialu  stresgtti. 

Failed  by  triple  flexure. 
Bent  180°  vitbont  cracks. 


No.  77:i. 
No.  i. —  Wrougkt-iron,  uncompressed. 


Total  length,  5".515. 
Diameter,  ".819. 
Sectional  area,  .537  sqaare  inch. 
Gauged  length,  3".00. 


Applied  l«d.. 

In  gangri  loDgth. 

Bemu-kR. 

,.»>. 

"\s^ 

Dion.' 

Sat. 

i 

m 

iiS 
is 

Zfliooo 

27.000 
21.000 
2i^0«D 

IE 

IntA. 

iooos 
!oois 
!oo?s 

.0028 

ioioo 

.0216 

o! 

0. 

InlUidlosd. 

Eballc  limit, 
tniiniate  BUvugtli. 

.oon 

Failed  by  triple  fleiure. 
Bent  180"  without  cracke. 


TESTS   OP   IKOH,    STEEL,    AND    OTHEK   MATEBIAL8.        16J9 
No.  739. 
No.  2. —  Wrought- iron f  compressed. 

Original  dimensions : 

Ijengtb,  5".510. 

Diameter,  ".750. 

Sectional  area,  .443  square  incli. 
Ganged  length,  3".00. 


ApiilU.dl.BM!.. 

IB  t:*«eed  imgiii. 

Bemarlii. 

■^-^    ^"in""" 

CompiH- 

Set 

4210 

is 

worn 

IS 
IS 

ao.wo 

IS 

iTKh. 

'.m» 

'.OK:* 
.OOM 

Iwft. 

IdUKI  load. 

Elutic  limit. 
DUlouto  alreDGth. 

.OMl 

la 

.COM 

Failed  by  triple  flexure. 
Bent  18(K>  without  cracks. 


168D  TESTS   OF   IRON,  STEEL,  AND    OTHER    MATERIALS. 

No.  777. 
Cdst-irofiy  uncompressed. 

Marks,  ^^J 

Total  length,  6".4C. 

Diameter,  ".750. 

Sectional  area,  .442  square  inch. 

Gauged  length,  3".00. 


Applied  loads. 


Total. 


Pounds. 

442 

884 

1.326 

1,768 

2.210 

2.652 

8.0M 

3,536 

3,978 

4,420 

4.862 

5,304 

5,746 

6,188 

6.630 

7,072 

7.514 

7,95rt 

8,308 

8.840 

9.282 

9,724 

10.166 

10,608 

11,050 

11,492 

11,934 

12,376 

12,818 

13,260 

13, 702 

14.144 

14,586 

15,028 

15.470 

15,912 

16,354 

16,796 

17.238 

17.680 

18, 122 

18,564 

19.006 

10,448 

19.890 

20.  332 

20.774 

21.216 

21.658 

22. 100 

22.  542 

22.  984 
23. 426 

23.  868 
^.310 

24.  752 
25.194 
25.636 
26. 078 
26.520 
26.962 
27,404 

27.846 
28,288 
28,730 
33,700 


Per  square 
iQcn. 


Pounds, 
1.000 
2,000 
3.000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28.000 
29.000 
30.000 
31.000 
32,000 
33.000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40.000 
41.000 
42.000 
43.  COO 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,0(10 
51.000 
52,000 
53.000 
54.000 
55.000 
56,000 
57.000 
58.000 
59.000 
60.000 
61,000 
62,000 

63.000 
64,000 
65,000 
76,244 


lu  ganged  length. 


Compres- 
sion. 


Inch, 

0. 

0. 

.0002 
.0004 
.0006 
.6007 
.0008 
.0010 
.0012 
.0013 
.  0015 
.0016 
.0017 
.0019 
.0021 
.00L»2 
.0023 
.0025 
.0027 
.  OOJO 
.0030 
.0032 
.0034 
.0036 
.0038 
.0041 
.0043 
.0046 
.0050 
.0054 
.0057 
.0061 
.0009 
.0075 
.0085 
.0091 
.0100 
.0111 
.0125 
.0140 
.0153 
.0161 
.0175 
.0194 
.0207 
.0222 
.0236 
.0248 
.0262 
.0280 
.0293 
.0311 
.0321 
.0335 
.0355 
.0365 
.0375 
.0386 
.0400 
.0410 
.0418 
.0425 

.0425 
.0410 
.0407 


Set. 


Inch, 
0. 


0. 


0. 


.0001 


.0002 


.0OC3 


.0011 


.0033 


.0079 


.0137 


.0201 


.0265 


.0316 


.0312 


Bemarka. 


Initial  load. 


Rapid  deflection,  convex  on  mionnneter  aide  of 
specimen. 


Ultimate  strength. 


Triple  flexure. 


TESTS  OF   lUON,    STEEL,   AND  OTUEB  MATERIALS. 

No.  739. 

Catt-iron,  comprensed. 
Marks,  ^ 
Total  length,  5".482. 
Diameter,  ".7494. 
Seetiooal  area,  .441  square  iocli. 
Ganged  length,  3".00. 


AppKiri  1a>d<L       1      In 

Cnigi>dI«iBth, 

^^ 

...... 

PeraqUHe    Com 

r- 

s.. 

li 

li 
l| 

li 
Is 

m 
li 

li 

Mi 

,rl 
s?s 

17.  ISO 

!ia 
isi 

■■io'.:m 
20,727 

31,  1«g 
31,000 

sa 

M.901 

Pouiub.    '       J 

IS    " 

4;  000 

iz 
kS 

li 

as 

20,000 

3a;ooo 

SiOCO 

wicoo 
10,000 

aWo 
a^ooO 

iilooo 

11 
aia 

la 
gs 
11 

liO.OOO 

0009 
0004 

0000 

0011 

ouis 

0010 

ooso 

0021 

0012 

OOM 
0025 

ooiio 

/*A. 

InltUlo^ 

0, 

0. 

0. 

.0001 

OUM 
01139 
0040 

0002 
OOH 
OVOB 
OOnS 

0070 
O0B4 
00« 

OlIT 

0281 
0240 

0SS8 

0000 

i 

0410 
0W8 

,000a 

.0000 

.OOM 

.BOM 

.0130 

,0M7 

.MOB 

" 
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Applied  loads. 

In  ganged  length. 

BeMarka. 

TotaL 

Per  sanare 
incn. 

Comprea- 
aion. 

Sot. 

Pounds. 
27,783 
28,224 
28.665 
29,106 
29.  M7 
29,988 
3  J,  800 

Pounds. 

or  000 

64.000 
6  \  OCO 
66,000 
67,000 
68,000 
70,613 

Ineh. 
.0607 
.0B71 
.0700 
.0775 
.0863 
.0917 

Inch, 

Ultimate  atreMgth. 

Failed  by  triple  flexure. 


No.  771. 


Drawn  hrassj  uncampressetL 


Totallength,  5"A95. 

Diameter,  ''.740. 

Sectional  area,  .44  square  inch. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  sanare 
incn. 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
42.000 

Compres- 
sion. 

Set. 

Pounds. 

430 

2,150 

4,800 

6,4r4) 

8,600 

10.750 

12,000 

13,330 

13,760 

14,190 

14,620 

15, 050 

15,480 

15, 010 

16,340 

16,  770 

17,200 

18,060 

Inch. 

0. 

.0008 
.0017 
.0020 
.0036 
.0046 
.0062 
.0065 
.0071 
.0078 
.0086 
.0096 
.0104 
.0121 
.0137 
.0164 
.0195 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
.0007 

Initial  load. 

• 

Ultimate  strength. 

.0030 

.0110 

Failed  by  triple  flexure. 
Bent  18(P  without  cracks. 
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No.  727. 

Draton  bnusj  compressed. 

Total  length,  6'^607. 
Diameter,  ''.750. 
Sectional  area,  .442  square  incli. 
Gauged  length,  3".00. 


Applied  loads. 

Id  guagtd.  length. 

Bemarks. 

Total. 

Per  ctqoare 
ioon. 

Comprea* 
sion. 

Set. 

Pound*. 
442 
2,210 
4.420 
6.630 
8.840 
11,050 

13,  2(i0 
13,702 
14, 144 

14,  r>86 

15,  028 
15, 470 
15,912 
16^354 
16,796 
17.238 
17.680 
18, 122 
18,564 
10,006 
19,448 
10,890 
23,580 

Pounds. 
1,000 
5.000 
10,000 
1.5,000 
20.000 
25.000 
30,000 
31,000 
32.000 
33.000 
34.000 
35.000 
36,000 
37.000 
38.000 
39.000 
40.000 
41.000 
42,000 
43,000 
44,000 
45,000 
53,848 

Inch. 

0. 

.0010 
.0020 
.0031 
.0041 
.00^2 
.0666 
.0068 
.0071 
.0075 
.0080 
.0086 
.0000 
,^102 
.0118 
.0128 
.0143 
.0158 
.0178 
.0.01 
.02*^ 
.0250 

Inch. 

0. 

.0001 
.0001 
.0003 
.0003 
.0005 
.0008 

TaiUalload. 
Ultimata  stmigth. 

.0015 

.0057 

Failed  by  triple  flexure. 
Beat  18(P  without  cracks. 
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No.  774. 

Drawn  coj/per^  uncompressed. 

Total  length,  6'^50. 
Diameter,  ''.750. 
Sectional  area,  .442  square  inch. 
Gauged  length,  3".00. 


Applied  loads. 

In  gauged  length. 

' 

Total. 

Per  square 
inch. 

Ck>nipreB- 
sioD. 

Set. 

Remarks. 

Pounds. 

442 

2,210 

4,520 

6  630 

8,840 

9. 283 

9,724 

13.130 

13,608 

11.050 

11,4*2 

11.034 

12,  376 
12.818 
13.280 

13.  702 
13,880 

Pounds. 
1.000 
5.000 
13.000 
15.000 
20,000 
21,000 
22,000 
23,000 
24.000 
25.000 
26.300 
27,000 
28,300 
29.300 
30.000 
31.000 
81,402 

Inch. 

0. 

.0005 
.0015 
.0028 
.0040 
.OdU 
.0048 
.0051 
.0056 
.0061 
.0067 
.0076 
.0085 
.0095 
.0111 
.0183 

Inch. 
0. 
0. 
0. 
0. 
.0004 

Initial  load. 

.0015 

-•v 

.0056 

Ultimato  strength. 

Failed  by  triple  flexure. 
Bent  ISO'^  withoat  cracks. 
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^To.  T33. 

Drawn  copper^  campresaed. 

Total  length,  5".ol0. 
Diameter,  ".7501. 
Sectional  area,  .442  sqaare  inch. 
Gauged  length,  3".00. 


Applied  loads. 

In  gauged  length. 

RemarkB. 

Total. 

Per  aqnaro 
iuch. 

Compres- 
siou. 

Set. 

Pounds. 

442 

2,210 

4,420 

6,  8.'{0 

8.840 

9,282 

9.  724 

10,  166 

10,808 

11,050 

11,492 

11.934 

12,376 

12,818 

13,260 

13,860 

1 

Pounds. 
1,000 
6.000 
10,000 
15.  l>00 
20,000 
21.  300 
22,000 
23,000 
24,000 
25.000 
26,000 
27.000 
28.000 
29.  JOO 
30,000 
31,  ;i59 

Iiuh. 

0. 
.0007 
.0016 
.0027 
.0040 
.1)015 
.0049 
.0053 
.0058 
.0063 
.0071 
.0080 
.0000 
.0105 
.0133 

Iihch. 

0. 

0. 

0. 

.0001 
.0006 

Initial  load. 
Ultimate  strength. 

.0019 

.0071 

Failed  by  triple  flexare. 
Bent  18(P  without  cracks. 


No.  775. 
Banca  tm,  uncompressed. 


Total  length,  5''.5. 
Diameter,  ''.750. 
Sectional  area,  .442  square  inch. 
Gauged  length,  3".00. 


Applied  loads. 

In  gauged  length. 

Remarks. 

• 

ToUl. 

Per  snpare 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
442 

884 

1,220 

Pounds. 
1,000 

2,000 

2,760 

IncK 

0. 
(       .0140 
<       .0260 
(       .0332 

Inch. 
0. 

• 

Initial  load. 

After  1  niinnte. 
After  2  minutes. 
Ultimate  strength. 

Failed  by  triple  flexure. 
Bent  18(P  without  cracks^ 
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No,  735. 

Banca  tirtj  compressed. 

TotAl  length,  5" .497. 
Diameter,  ".7502. 
Sectional  area,  .442  square  inch. 
Gauge<l  length,  3".00. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

ToUl. 

Per  saaare 
inca. 

Compres- 
sion. 

Set. 

Pounds. 
442 

884 

1,120 

Pounds. 
l.OuO 

2,000 

2.533 

Inch. 

0. 
(       .0400 
)       .9065 

Inch, 
0. 

Initlalload. 

A  fter  1  minute. 
Ultimate  strength. 

Failed  by  triple  tlexaro. 

Bent  180^  without  cracks.  Mottled  surface  finer  than  the  uncomprevssei 
specimen. 

No.  776. 

Leadj  uncompressed. 

Total  length,  5'^50. 
Diameter,  ''.750. 

Sectional  area,  .442  square  inch. 

Ultimate  strength,  1,010  pounds=2,2S5  pounds  per  square  inch. 
Failed  by  triple  flexure.    Coarse  mottled  surface.    Bent  180^  without 
fracture. 

No.  737. 

Leadj  compresned. 

Total  length,  5".502. 
Diameter,  ".7401. 
Sectional  area,  .441  square  inch. 

Ultimate  strength,  1,170  pounds=2,653  pounds  per  square  inch. 
Failed  by  triple  flexure.    Fine  mottled  surface.    Bent  180^  without 
fracture. 

No.  740. 

White  pincy  compressed. 

Original  dimensions: 

Length,  5".506. 

Diameter,  ".743. 

Sectional  area,  .434  square  inch. 
Crushing  strength,  2,390  pounds=5,507  pounds  i>er  square  inch. 
Fibers  crushed  at  end  of  stick. 

No.  742. 

White  oak.  compressed 

Original  dimensions : 

Length,  6".522. 

Diameter,  ".740. 

Sectional  area,  .43  square  inch. 
Cnishing  strength,  3,460  pounds =8,046  pounds  per  square  inch. 
Failed  by  deflection  at  middle  of  length. 
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Tabulaiian  of  results  trifh  cubic  compression  specimeus. 


Material. 


Mildatoel..... 
WroQght-iTon 

Cast-iron 

Dnrwn  brass... 
Drawn  copper 

Bancatin 

Lead 

8ile«lan  Eino... 
White  pine... 
White  oak.... 


IfateriaL 


Mild  steel 

Wrcraght-iron  . . 

Csst-iron 

Drawn  braits 

Drawn  copper., 

Bancatin 

Lead 

Silesian  zino.... 

White  pine 

White  oak 


Tension  tests. 


BlasUo  limit. 


Not  com- 
pressed. 


Poundt. 
44,000 
31,000 


33,000 


Com- 
pressed. 


Poundt. 
43.000 
27,000 


33,000 


Tensile  strength. 


Not  com- 
pres84>d. 


Pound*. 

66.250 

54.200 

25,000 

54.385 

34.400 

3,000 

2,367 

3,300 


Com- 
pressed. 


Poundt. 

64,:^00 

65.4--.0 

23,400 

54,  298 

.      34,150 

3,000 

3.500 


Elongation. 


Not  com- 
pressed. 


Ptr  etnt. 
27.7 
27.7 


35.0 
67.7 
44.7 


Compressed. 


P0r  etnt. 
27.7 
25.  0 


39.7 
70.7 
46.7 


Tension  tests. 


Contraction  of  area. 


Not  com- 
pressed. 


Per  otnt. 
67.2 
46.2 


60.0 
91.0 
93.4 


Com- 
pressed. 


Per  cent. 
62.2 
40.3 


64.7 
96.8 
80.0 


Appearance  of  ftaotore. 


Comprcsaion  t«>st« 
(nliimato  strength). 


Not  compressed. 


Fine,  silky 

Fine,  flbrons 

Granular,  mottled. 


Fine,  silky 


Grannlar 


Compressed. 


Fine,  silky 

Fine,  flbrons 

Grannlar,  mottled. 


Fine,  silky 


Not  com- 
pressed. 


Poundt. 
52, 167 
43,454 
76.244 
42.000 
31, 402 
2,760 
2,286 


Com- 
pressed. 


Poundt. 
54.234 
47, 7.17 
70.643 
53.348 
31, 350 
2.5.'i3 
2,653 

***'5.'567 
8,046 
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COKFBESSION  OF  BRICK  PIEES 

This  series  comprises  the  tests  of  fifty-three  piers,  the  cross-section 
dimensioDS  of  which  rauge  from  8"x8"  to  16''xl6",  and  the  heijj:litN 
from  2  feet  to  12^  feet. 

Two  kinds  of  bricks  were  used  in  their  construction — common,  hard 
burnt  and  face  bricks,  laid  on  bed  with  joints  broken  every  course. 

The  mortar  was  composed  of  one  part  Kosendale  cement  and  two 
parts  sand.  # 

The  piers  were  built  in  September,  1884,  and  were  twenty-one  months 
old  when  tested;  in  the  mean  time  they  had  seasoned  in  a  dry,  cool 
building. 

Tests  of  the  individual  bricks  are  found  in  the  Report  of  Tests,  188.J. 

An  earlier  series  of  tests  (sQe  Keport,  1884)  showed  the  strengtii  of 
piers  as  modified  by  mortars  of  dift'erent  composition.  In  the  i)resont 
series  it  was  intended  that  the  mortar  should  be  the  same  throughout, 
and  the  variations  in  strength  developed  depend  upon  the  dimensions 
of  the  piers.  The  mortar,  however,  was  found  to  vary  in  quality,  and 
much  stronger  in  some  places  than  others. 

The  piers  were  transported  from  the  building  in  which  they  were 
buili  and  seasoned  to  the  testing  machine  in  a  fixture  consisting  of  two 
flat  plates  placed  over  the  ends  of  the  piers  and  connected  by  side  rods 
which  were  provided  with  turn-buckles.  Tightening  th(3  buckles,  the 
piers  were  put  in  a  state  of  compression  sufficient  to  enable  them  to  be 
bandied  without  injury.  After  adjustment  in  the  testing  machine  the 
tension  of  the  side  rods  was  released;  but  the  tension  of  these  rods 
being  greater  than  the  initial  load  at  the  commencement  of  the  test, 
the  early  compression  measurements  were  doubtless  affected  thereby-. 

Piers  4  feet  and  less  inlieight  were  handled  without  plates  and  rods, 
hence  the  recorded  compression  of  these  piers  is  the  normal  amount 
from  the  initial  load  upward. 

Loads  were  gradually  applied  and  compression  measurements  taken 
after  equal  increments,  thus  proceeding  till  the  maximum  load  was 
reached  which  the  pier  was  capable  of  sustaining.  Tests  were  discon- 
tinued after  the  maximum  load  had  been  passed,  the  resistance  of  the 
pier  falling  off  as  cracks  in  the  brick-work  became  general. 

The  failure  of  a  pier  takes  place  in  detail,  cracks  occurring  under 
loads  much  below  the  maximum,  and  which  continue  to  increase  in  size 
and  number  as  the  loads  advance. 

There  was  tendency  in  many  of  the  piers  to  crack  first  in  the  upper 
courses;  the  irregularity  of  strength  thus  indicated  was  attributed  to 
the  consolidation  which  the  mortar  in  the  lower  courses  receives  when 
first  laid,  from  the  weight  of  the  brick-work  above. 

As  described  in  a  previous  report,  cracks  are  opened  in  a  longitudinal 
direction,  that  is,  parallel  to  the  axis  of  the  pier,  and  appear  first  through 
the  middle  of  the  length  of  the  solid  brick  opposite  the  end  joints  of  the 
adjacent  courses. 

The  efficiency  of  each  pier  is  given  in  the  tabulation  in  per  centum  of 
the  strength  of  single  bricks — the  average  crushing  strength  of  three 
face  bricks  was  13,353  pounds  per  square  inch,  and  of  five  common 
bricks,  15,818  pounds  per  square  inch. 
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A  diagram  follows,  showing  the  relative  strength  of  the  piers  tested, 
in  which  the  abscissas  represent  the  total  height  in  feet,  and  the  ordi- 
nates  the  crushing  strength  in  ponnds  per  square  inch. 

An  inspection  of  the  diagram  shows  the  strength  of  piers  to  depend 
upon  their  total  heights,  also  upon  their  sectional  areas,  from  which  it 
follows  that  volume  is  a  function  of  the  ultimate  resistance. 

Increasing  the  height  or  enlarging  the  cross-section  dimensions  eflFects 
a  reduction  in  resistance. 

Piers  with  bond-stones  have  a  strength  intermediate  between  the 
strength  of  a  pier  of  their  total  height  and  those  of  the  height  betweeu 
bond-stones. 

The  quality  of  the  grout  in  the  grouted  piers  was  not  satisfactory, 
being  soft  and  easily  crumbled;  these  piers  showed  inferior  resistance 
doubtless  from  this  cause.  • 

Very  low  strength  is  displayed  tn  the  12-inch  face-brick  pier  with 
hollow  core,  which  was  laid  without  mortar.  A  weak  mortar  assist* 
materially  in  distributing  the  stress  over  the  bed  surface  of  the  brick, 
which  is  concentrated  at  few  points  when  the  pier  is  laid  dry. 


Crushing  strength  of  cubes  and  prisms  representing  the  mortar  used  in  the  canstructioM  of 

the  brick  piers.    Age  when  tested,  17  months. 

CUBES. 


No 
test 


.of 


721 

712 
723 


Composition. 


1  part  cement. 
2  parts  sand. 
...do , 


Dimensions. 


Height 


Inehet, 
6.11 

«.17 
8.22 


Compressed 
surface. 


Int. 
5.95 

5.98 
5.90 


Int. 
5.90 

5.91 
5.93 


Sec- 
tional 
area. 


Sq.ineh. 
35.105 

35.340 
34.987 


Ultimate 
strength. 


Total. 


Poundt 
5,  SlH) 

5,000 
5,810 


Per  aq. 
inch. 


Weight 

per  cubic 

foot. 


PouncU 
157 

158 
100 


Pounds. 

1(18.7 

1«7.0 
107.6 


Remarks. 


Pyramidal  fractara 

Do. 
Do. 


• 

PRISMS. 

• 

724 

725 
726 

1  part  cement. 
2  parts  sand. 

do 

— do 

17.97 

17.98 
18.03 

5.95 

5.95 
5.97 

5.96 

5.96 
5.96 

35.46 

35.46 
35.58 

5.200 

5.420 
5,300 

147 

153 
149 

104.3 

105.7 
106.4 

Pyramidal  fractve. 

Do. 
Da 
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DETAILS  OF  TESTS  OF  MORTAR  AHD  BEIGE  PIERS. 

No.  724. 
Height,  17^'.97. 

Compressed  surface,  5'^95x5^^96=35.4G  square  inches. 
Gauged  length,  15'^ 


Applied  loads. 

In  gauged  length. 

Remarka. 

« 

Tutal. 

Per  square 
inch. 

Compres- 
Hion. 

Set. 

Poundt. 
600 
1,000 
1.500 
2,000 
2.  fiOO 
3.000 
3.500 
4.000 
4,500 
5,000 
5,200 

Pounds. 

JncA. 

0. 

.0015 
.0031 
.0047 
.0064 
.0080 
.0006 
.0116 
.0145 
.0200 

Inch. 
0. 

Initial  load. 

• 

Crushing  strength. 
Pyrainidal  I'ractare. 

• 

.0014 
.0625"" 

.0047 
.'6090*' 

147 

No.  725. 
Height,  17''.98. 

Compressed  surface,  5'^95x5''.96=35.46  square  inches. 
Gauged  length,  15''. 


Applied  loads. 

In  ganged  length. 

Bemarks.                                   ' 

t 

1 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

• 

Pounds. 
600 
1,000 
l.fiOO 
2,000 
2.500 
3,000 
3,600 
4,000 
4,500- 
6.000 
6.000 
6,420 

Pounds. 

Inch. 
0. 

.0005 
.0017 
.0027 
.0040 
.0053 
.0072 
.0090 
.0115 
.0157 
.0170 

Inch. 
0. 

Initial  load. 

Heading  after  talcing  set. 
Crushing  strengtii. 

.oooi" 

.0006' 

.0019 

.0055 

153 
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No.  726. 
Height,  18''.03. 

Compressed  surface,  5'^97  x  5'M)C=35.58  square  inches. 
Gauged  length,  15''. 


Applied  loads. 

Id  gaa{;ed  length. 

•           1 

TotaL 

Per  Bqaare 
inch. 

Comproa- 
siuu. 

Set. 

Remarks. 

P<nind8. 
500 
1,000 
1,500 
2.000 
2,600 
3,000 
3.500 
4.000 
4,500 
5,000 
5.300 

Pounds. 

Inch. 

0. 

.0007 
.0018 
.0028 
.0038 
.0052 
.0071 
.0095 
.0128 
.0176 

Inch, 
0. 

Initial  load. 
Crushing  strength. 

.0004 

.0015 

.0035 

.0081 

149 

No.  851. 

S-inch  brick  pier. 

Built  of  ten  courses  of  face  brick. 

Total  weight,  107  i>ound8. 

Weight  per  cubic  foot,  132.7  pounds. 

Total  height,  24''. 

Sectional  area,  7".61  x  7".63=58.06  square  inches. 

Average  thickness  of  joints. 


"  22 


A.pplied  loads. 

Id  gauged  length. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

s«t. 

Bamarks. 

Pounda. 

138,000 

141,000 

P(mnd9. 

Inch. 

Inch. 

• 

Cracks. 

Ultimate  strength. 

2,428 

Opened  longitudinal  seams  and  crushed  the  bricks. 

No.  852. 

S'inch  brick  pier. 

Built  of  ten  courses  of  face  brick. 

Total  weight,  110  pounds. 

Weight  per  cubic  foot,  134.4  pounds. 

Total  height,  24".27. 

Sectional  area,  7".64x7".G3 =58.29  square  inches^ 

Average  thickness  of  joints,  ".23. 


Applied  loads. 

In  gauged  length. 

Remark*. 

Total. 

Per  sanare 
incn. 

Compres- 
sion. 

Sot. 

Pounds. 

116,000 

123,400 

Pounds. 

Inch. 

Inch. 

Cracks. 

Ultimate  strength. 

2,117 

Opened  lougitudiual  seams  and  crushed  bricks  in  cmhI  course 
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No.  853. 

S-inch  briok  pier. 

Built  of  tweuty  courses  of  face  brick. 

Total  weight,  215  pounds. 

Weight  per  cubic  foot,  130.2  pounds. 

Total  height,  47''.96. 

Sectional  area,  T\QS  x  1".15sm59.82  sqizare  inches. 

Average  thickness  of  joints,  ''.21. 

Gaug^  length,  ''.40. 


Applied  loads. 

In  ganged  longth. 

Total. 

Peraonare 
incA. 

Comprea- 
aioiL. 

Set 

Pounds. 

5,952 

8,928 

11,904 

14,880 

17,866 

20,832 

23.808 

26,784 

29,760 

32,736 

35,712 

38.688 

41.664 

44,664 

47, 616 

50.502 

53,568 

56,544 

59,520 

62,496 

65,472 

68.448 

71,424 

74,400 

77,376 

80.352 

ai.  328 

86,304 

89,280 

92,256 

96,232 

98.208 

101,184 

104,160 

107,136 

110, 112 

113,088 

116,064 

119,040 

122,016 

Pounds, 

100 

150 

200 

250 

300 

350 

400 

460 

600 

650 

600 

650 

700 

760 

800 

b50 

900 

950 

1,000 

1,050 

1,100 

1,160 

1,200 

1,260 

1,300 

1,360 

1,400 

1,450 

1,500 

1,560 

1,600 

1,650 

1.700 

1,750 

1,800 

1,850 

1,900 

1.960 

2,000 

2,050 

Ineh. 

0. 

.6017 
.0034 
.0051 
.0069 
.0089 
.0111 
.0133 
.0159 
.0180 
.0210 
.0238 
.0260 
.0300 
.0346 
.0383 
.0422 
.0469 
.0617 
.0583 
.0610 
.0660 
.0719 
.0770 
.0809 
.0880 
.0949 
.1006 
.1059 
.1134 
.1168 
.1220 
.1310 
.1880 
.1448 
.1523 
.1580 
.1668 
.1760 
.1030 

JfieA. 
0. 

Initial  load. 

• 

• 

Piece  flaked  off  brick  near  middle  of  height. 
Soatained  this  load  3  minates. 

Cracka  near  enda  of  pier. 
Ulttniate  strength. 

.0041 

*•; 

.0210 

,69(i  TE8T8   OF   IRON,    STEEL,    AND   OTHER    MATEBIALB. 

No.  864. 

Sinck  brick  pier. 

Built  of  twenty  courses  of  face  briok. 

Total  weight,  215  pouuds. 

Weight  per  cnbic  foot,  129.7  pounds. 

Total  height,  48". 

Sectioual  area,  7". 75  x  7".70=51).6S  square  ineheB. 

Average  tliickness  of  joints,  ".22. 

Ganged  length,  40". 


AppIii.dl.diL 

In  fODg^  iMWth. 

Poundt. 

iS 

11. 9M 

IT.IIM 

^^ 

11 

«.7eo 

so:  680 
82,  «M 

gs 

71.  en 

H),t20 
02,M>4 

Kim 

lUi;4M 

107. 43i 
1IDW8 
113.393 
110.  MM 

■"'LT"" 

CompTM- 

■ion. 

Set 

BeourkB. 

Pnmdi. 

250 
«0 

looM 
.OOBS 

!o2S8 

:ow7 

.0533 
.OS90 
.0088 

:068I 

'.  an 

.  097 
:  217 

:| 

;  •« 

.    7»2 
.  800 

.use 

.   831 

Intk. 

laUmioad. 

.0108 

RMted  3  mlnntH. 
Bmted  t  nilnnm 

Dltimata  ■UwicUi. 

250 
300 

MM 

700 

800 

.0S33 

TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        1697 

No.  865. 

S'inch  brick  pier. 

Built  of  thirty  courses  of  face  brick. 

Total  weight,  321  pounds. 

Weight  per  cubic  foot,  127.6  i^ounds. 

Total  height,  72".37. 

Sectional  area,  7".V5x7'',76= 60.06  square  inches. 

Average  thickness  of  joints,  '^22. 

Gauged  length,  60". 


Applied  loads. 

In  ganged  length. 

BemarkB. 

Total. 

Per  saaare 
inco. 

Compres- 
sion. 

Set. 

Pounds. 
9,009 
12, 012 
15, 015 
18,018 
21.021 
24,024 
27,027 
30,030 
33,033 
36.036 
39, 039 
42,042 
45,015 
48,018 
51,051 
64.054 
57,057 
60,060 
63.063 
60,066 
69,060 
72,072 
75. 075 
78, 078 
81, 081 
84.084 
87.087 
90.090 
93,093 
90,096 
99.  OW 
102, 102 
105, 105 
108,108 
111,111 
114, 114 
117, 117 

Pounds. 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

050 

1.000 

1.050 

1.100 

1, 150 

1,200 

1, 250 

1,300 

1. 350 

1.400 

1,450 

1,  500 

1.  5:-o 

1,600 
1,6G0 
1.700 
1,7.'50 
1,800 
1.850 
1,900 
1,950 

Inch. 

0. 

.0000 
.0025 
.0050 
.0090 
.0140 
.0220 
.0290 
.0380 
.0*50 
.0560 
.0660 
.0793 
.0885 
.1015 
.1130 
.1250 
.1370 
.1530 
.1620 
.1740 
.1890 
.2016 
.2135 
.2260 
.2410 
.2530 
.2050 
.2790 
.2900 
.3020 
.3190 
.3310 
.3440 
.3580 
.3740 
.3940 

Inch. 
0. 

Initial  load. 

Cracks  in  dglit. 
Ultimate  strength. 

.0130 

.0305 

.0935 

Principal  fractures  confined  to  the  lower  half  of  the  pier. 
H.  Ex.  31 107 


1700        TESTS   OF   IRON,    STEEL,    AND   OTHER    MATERIALS. 

No.  868. 

S-inch  brick  pier. 

Bnilt  of  fifty  coarses  of  face  brick. 

Total  height,  119".27. 

Sectional  area,  7^'.80  x  7''.70  =  60.06  square  inches. 

Average  thickness  of  joints,  ''.23. 

Gauged  length,  100''. 


Applied  loads. 

In  ganged  length. 

Bemarka. 

ToUl. 

Per  taiifre 
inoo. 

Found*. 

152 

203 

254 

805 

356 

407 

457 

508 

650 

609 

660 

712 

768 

813 

864 

915 

966 

1,017 

1,067 

1,118 

1,160 

1,220 

1,271 

1,322 

1,372 

1,428 

1,474 

1,625 

1.576 

1,627 

1,677 

Compree* 
■ion. 

Set 

Pounds. 
9,159 
12, 212 
15,265 
18,318 
21,371 
24,424 
27, 477 
30,530 
33,583 
36,636 
89,689 
42,742 
45.795 
48.848 
51,901 
64.954 
58.007 
61,060 
64. 113 
67,166 
70, 219 
73,273 
76,326 
79.378 
82,431 
85.484 
88.537 
91, 590 
94,643 
97,696 

100,749 

Inch, 

0. 

.0030 
.0068 
.0134 
.0230 
.0363 
.0510 
.0708 
.0903 
.1078 
.1260 
.1455 
.1726 
.1880 
.2080 
.2287 
.2498 
.2710 
.2976 
.3130 
.3300 
.3530 
.3830 
.3990 
.4147 
.4412 
.4620 
.4760 
.5110 
.6300 
.6650 

Inch. 

Initial  load. 

.0412 

1 

1 

.0068 

\ 

• 

Craektt  in  sight 
Ultimate  strength. 

.1910 

Opened  longitudinal  seams  and  crushed  the  bricks  in  four  coarses 
just  above  the  middle  of  the  height  of  the  pier.  The  pier  deflected 
downward. 


TESTS  OF  IBON,  STEEL,  AND  OTHER  MATERIALS. 

No.  369. 

8-HW&  brick  pier. 


Bailt  of  talty  courses  of  face  brick. 
Total  weigbt,  539  pounds. 
Weight  per  cubic  foot,  126.! 
Total  height,  120".37. 
Sectional  area,  7".82  x  T'.Si 
Average  thickness  of  joints, 
Ganged  length,  100". 


poands. 

=  61.00  sqnare  inches. 


Appli<>dla.d.. 

IllB.Dgedl.Dgtb. 

TaUL 

'"taT"" 

"™r 

Set. 

r«mdM. 

lis 

Km 

11 

as.ww 

ss 

If..  -•:-•« 
4»,  tin 

57!  HM 

al'.m 

TO,  l.%0 

7a.  m 
ST.,  mo 
m'.iw 

io:i,7i» 

4H> 

»0 

WH 

mo 

ii 

is 

1;S 

I.BM 

/Kit. 

.IMR9 
.0081 

!o23a 

.03W 

.'ooi 

.osea 

.1030 
iwBO 

/net. 

TBltlall<ad. 

Cnn^B  In  tliLn!  cimr-..  from  bottnm. 
UIUbwU  strcaRth. 

.M20 

.iiob 

laaoo 
.»oo 

.Z73S 

;| 

:4i2« 

.U80 
.4728 

_ 

Opened  longitudinal  seams  and  defected  upward  at  middle.    Grushed 
four  brieka  near  the  middle  of  the  pier. 


1702        TESTS   OP   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  860. 

12-inch  brick  pier. 

Bailt  of  thirty  courses  of  face  brick,  with  core  of  commoii  brick. 

Total  weight,  706  pounds. 

Weight  per  cubic  foot,  126.4  pounds. 

Total  height,  7 1  ".68. 

Sectional  area,  ll".6xll''.6  =134.56  square  inches. 

Average  thickness  of  joints,  ''.24. 

Gauged  length,  60''. 


Applied  loads. 


TotaL 


Poujidt. 

13,456 

20.184 

26,912 

33,640 

40.368 

47,096 

&3.824 

60,552 

67,280 

74,008 

80,  736 

87,464 

94.102 

100.920 

107.  648 

114.  ^76 

121, 104 

127,  832 

134,  560 

141.288 

148, 016 

154. 7U 

161,472 

168,200 

174, 928 

181.656 

188,  384 

195,  U2 

201.840 

208,568 

215. 296 

222,024 

228,  752 

235,480 

242.  208 

248,936 

255,664 

257,300 


Per  scmare 
inch. 


Pound*. 

100 

150 

200 

250 

300 

350 

400 

450 

590 

550 

600 

650 

700 

750 

BOO 

850 

900* 

950 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,450 

1,500 

1.550 

1,600 

1,660 

1,700 

1,750 

1.800 

1,850 

1,900 

1,912 


In  ganged  length. 


Compres- 
sion. 


Inch. 
0. 

.0018 
.0035 
.0058 
.0084 
.0110 
.0135 
.0165 
.0198 
.0230 
.0V26O 
.0206 
.0340 
.0875 
.0416 
.0450 
.0496 
.0540 
.0505 
.0664 
.0710 
.0765 
.0821 
.0865 
.0940 
.1005 
.1070 
.1137 
.1200 
.1300 
.1380 
.1440 
.1520 
.1635 
.1696 
.1810 
.1950 
.2100 


Set. 


Inch. 
0. 


Remarks. 


Initial  load. 


.0043 


0000 


.0185 


Cracks  in  sight. 

A  brick  in  tenth  conrHO  from  bottom  b^inna  tot  miU). 


Ultimate  strength. 


TESTS   OP    IRON,    STEEL,    AND    OTHER   MATERIALS.        170S 

No.  861 

12-inch  brick  pier. 

Bailt  of  thirty  coarses  of  face  brick. 

Total  weight,  707  pounds. 

Weight  per  cabic  foot,  129  poands. 

Total  height,  71''.27. 

Sectional  area,  1^^504xll'^55=132.82  square  inches. 

Average  thickness  of  joints,  ''.23. 

Gauged  length,  GO". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Pertanare 
incn. 

Compres- 
sion. 

Set. 

Poundt. 

13,288 

10,028 

26,664 

83,206 

38,846 

46,487 

63,128 

80,760 

66.410 

73.051 

70,602 

80,338 

02,874 

00,615 

106, -256 

112,807 

110.538 

126, 170 

132,820 

130,461 

146.103 

152,  743 

150,384 

166,025 

172,666 

170. 307 

186,048 

102,680 

100,230 

205,871 

212. 512 

219, 153 

225,704 

232,435 

230,076 
245. 717 
252,858 
258,100 

Pounds. 

100 

160 

200 

250 

800 

850 

400 

450 

500 

560 

600 

660 

700 

760 

800 

850 

000 

060 

1,000 

1,060 

1,100 

1,160 

1.200 

1,250 

1,300 

1,850 

1,400 

1,450 

1,600 

1,560 

1,600 

1,660 

1,700 

1,760 

1,800 
1,830 
1,000 
1,043 

Inch. 

0. 

.0010 
.0040 
.0066 
.0085 
.0105 
.0135 
.0158 
.0182 
.0217 
.0245 
.0275 
.0310 
.0350 
.0380 
.0415 
.0455 
.0408 
.0540 
.0605 
.0647 
.0606 
.0745 
.0785 
.0850 
.0010 
.0072 
.1030 
.1000 
.1175 
.1260 
.1340 
.1395 
.1400 

.1580 
.1670 
.1775 
.1040 

Inch. 
0. 

• 

Initial  load. 

• 

Crack  in  third  conrse  from  bottom. 

A  brick  in  tbo  goventeenth  coarse  from  bottom 
begins  to  crntih. 

Ultimate  strength. 

.0046 

.0080 

.0154 

Partially  crushed  bricks  in  five  upper  courses. 


1704       TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  862. 


12'inch  hollow  brick  pier. 

Built  of  thirty  courses  of  face  brick. 

Total  weight,  619  pounds. 

Weight  per  cubic  foot,  130.3  pounds. 

Cross-section  dimensions 11".50 x  U'^.^ii 

Core 4'Mx4''.2: 

Sectional  area  of  pier 

Total  height,  71". 

Average  thickness  of  joints,  ".22. 

Gauged  length,  60". 


132.83  square  inches. 


115.61 


Applied  loads. 

In  ganged  lengUi. 

Remarks. 

TotaL 

PerfMiiiftre 
incb. 

Comprea* 
sion. 

1 

Set 

Poundt. 

11.661 

17. 342 

23. 122 

28,903 

34.083 

40,464 

46.245 

52, 026 

57,805 

63,586 

69,366 

75, 147 

80.927 

86,708 

92,488 

98,260 

104,049 

109.830 

115,610 

121. 391 

127, 171 

132, 952 

138.732 

144.  513 

150,293 

156.074 

161,854 

167,635 

173.  415 

170.196 

184.976 

190, 757 

196.537 

302. 318 

208.098 

213.  870 

210,650 

Pound*. 

100 

150 

200 

250 

300 

350 

403 

4r)0 

500 

550 

600 

650 

700 

750 

800 

850 

dOO 

930 

1.000 

1.050 

1,100 

1,150 

1,200 

1,250 

1.300 

1,350 

1.400 

1.450 

1.500 

1,550 

1,600 

1,650 

1,700 

1,750 

1,800 

1.860 

1,900 

Inch. 

0. 

.0016 
.0036 
.0061 
.0066 
.0117 
.  OWl 
.0184 
.0222 
.0264 
.0304 
.0350 
.0394 
.0438 
.0503 
.0556 
.0603 
.0660 
.0724 
.0803 
.0858 
.0910 
.0982 
.lOU 
.1112 
.1193 
.1270 
.1350 
.1422 
.1503 
.1602 
.1693 
.1776 
.1880 
.1975 
.2145 
.2410 

Inch. 
0. 

Initial  load. 

• 

Rertt4xl  5  minutee. 

Cracks  in  sight 
TJltimate  Rtrongth. 



.0054 

.0144 

.0282 

Crushed  bricks  along  middle  courses. 


TESTS   OP    IRON,    STEEL,    AND   OTHER   MATERIALS.        1706 

No.  803. 

16-lncA  brick  pier. 

Bailt  of  thirty  coarses  of  face  brick. 

Total  weight,  1,250  poands. 

Weight  per  cabic  foot,  129.5  pounds. 

Total  height,  70".09. 

Sectioual  area,  16".40x  15''.40=237.93  square  inches. 

Average  thickness  of  joints,  ".24. 

Oanged  length,  60''. 


^pplied.loadB. 

Id  fraaged  lenj^th. 

Renuu-ks. 

Total. 

Per  Aaaaro 
inch. 

CoiDpros- 
sion. 

Set. 

Pounds. 
23,703 
35,800 
47.586 
60,483 
71,370 
83.278 
9.>.  172 
107.069 
118,986 
130,862 
142,758 
164, 656 
166,551 
17h,  448 
190,344 
202. 241 
214, 137 
226, 034 
237.930 
249,827 
261, 723 
273,620 
285.516 
297,413 
309,309 
321.  208 
333.102 
344.999 
356,896 
388.792 
380,688 
392,686 
404,481 
418,378 
428,274 
440,171 
462.087 
483,964 
475,860 
487,767 
499.658 

Poundi, 

100 

150 

200 

250 

800 

850 

400 

450 

500 

650 

600 

660 

700 

750 

800 

850 

900 

050 

1.000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,450 

1,500 

1,560 

1.600 

1.660 

1,700 

1,750 

1,800 

1,850 

1,1100 

1,050 

2,000 

2,050 

2,100 

Inch. 

0. 
.0015 
.0032 
.0054 
.0077 
.0101 
.0122 
.0154 
.0182 
.0213 
.0238 
.0264 
.0295 
.0329 
.0359 
.0393 
.0428 
.0468 
.0499 
.0548 
.0582 
.0619 
.0657 
.0698 
.0748 
.0789 
.0836 
.0892 
.0942 
.0906 
.1050 
.1100 
.1188 
.1242 
.1300 
.1378 
.1466 
.1376 
.1666 
.1796 

Inch. 
0. 

Initial  load. 

• 
* 

Cracks  in  end  ooarseti. 
Ultimate  strength. 

•       .0032 

.0066 

.0111 

••*••      •••••• 

•  •••••    Mi  V  V  •  • 

Partially  crushed  the  bricks;  the  most  injury  l>eing  done  the  ends  of 
Uiepier. 


1706        TESTS    OP   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  864. 


Id-inoh  brick  pier. 

Built  of  thirty  courses  of  face  brick  with  common  brick  core. 

Total  weighty  1,243  pounds. 

Weight  per  cubic  foot,  126.1  pounds. 

Total  height,  7F'.44. 

Sectional  area,  16^^.35  xl5'^45=237.16  square  inches. 

Average  thickness  of  joints,  '^22. 

Gauged  length,  GO". 


Applied  liNidB. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
Inoh. 

Compres- 
sion. 

Set. 

Poundt. 
23,716 
85.574 
47,432 
69,290 
71.148 
83.006 
94.864 
106,722 
118,580 
130,438 
142,296 
154,154 
166,012 
177,870 
189.728 
201,586 
213,444 
225,802 
237,160 
249.018 
260.876 
272,734 
284.503 
296.460 
808.308 
320,166 
332.024 
343.882 
355.740 
367.598 
379.466 
391. 314 
403.172 
415,030 
426.888 
438.746 
460.604 
462,462 
468,700 

Poundg. 

100 

ISO 

200 

250 

300 

360 

400 

450 

500 

560 

600 

650 

700 

760 

800 

850 

900 

950 

1,000 

1.050 

1.100 

1.150 

],2ii0 

1,250 

1.300 

1.350 

1.400 

1.450 

1,500 

1.550 

1,600 

1,060 

1.700 

1,760 

1,800 

1,850 

1.900 

1.950 

1.976 

Jnek, 

0. 

.0018 
.0040 
.0068 
.0093 
.0120 
.0149 
.0176 
.0212 
.0246 
.0278 
.0309 
.0349 
.0390 
.0420 
.0457 
.0495 
.0528 
.G570 
.0625 
.0661 
.0705 
.0752 
.0800 
.0845 
.0895 
.0940 
.0991 
.1074 
.1130 
.1215 
.1272 
.1337 
.1395 
.1458 
.1660 
.1645 
.178l» 
.1950 

Inch. 
0. 

Initial  load. 

• 

End  conme  at  top  of  pier  cracked. 
Crack  in  eighth  course  ftnom  top. 

Ultimate  strength* 

.0050 

, 

.0080 

.0160 

•  ««•»■  m^  a  •  •  • 

Partially  crushed  the  bricks  in  the  upper  half  of  the  pier. 
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No.  865. 

S-inch  brick  pier. 

Built  of  nine  courses  of  common  brick. 

Total  weight,  92  x)ouuds. 

Weight  per  cubic  foot,  120. 8  pounds. 

Total  height,  22''.87. 

Sectional  area,  7".52x7"vC5=57.53  square  inches. 

Average  thickness  of  joints,  ''.30. 


Applied  loadfl. 

In  ganged  length. 

Kemarka. 

TotaL 

Per  smiare 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
115. 000 
161,000 

Toundi. 

Inch. 

Inch. 

Cracks. 
Ultimate  stronsth. 

2,788 

No.  866. 

S-inch  brick  pier. 

Built  of  nine  courses  of  common  brick. 

Total  weight,  96  pounds. 

Weight  per  cubic  foot,  123.3  pounds. 

Total  height,  23".  13. 

Sectional  area,  7".60x7".65=58.14  square  inches. 

Average  thickness  of  joints,  ".26. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  sqnare 
inch. 

Compres- 
'  sion. 

Set. 

Pound*. 

6K,000 

157,800 

Pounds.  • 

• 

Inch. 

Inch. 

Cracks. 
Ultimate  strenc^h. 

2,714 

Opened  longitudinal  seams  and  crushed  the  bricks. 
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No.  867. 


S-inek 


BaUt  of  nineteen  courses  of  common  brick. 

Total  weijrht,  202  ponnds. 

Weijrht  i>er  cnbic  foot,  125.4  ponnds. 

Total  height,  48^.37. 

Stttional  area,  7".55  x  7''.60=57.38  sqoare  inches. 

Average  thickness  of  joints,  ".27. 

Ganged  length,  4(y'. 

Pier  cracked  at  middle  in  transportation. 


Applied 


In  ganged  length. 


ToiaL 


9'iMraare 
ixkch. 


Cocipres- 
aion. 


S,  <»  7 
11.47C 
14.145 

17  114 


CI 
«5. 


T4. 


2>7 

SiH 

TT3 

et2 

11 

?«r7 
vT^ 

-x>4 

-vl 

4.5 


tmds. 

iOd 


3»^ 


A^^ 


(64 


K4 

1,1«:# 

1,4^V 
L  V^ 


L 
L 


L 
L 
L 

L 
L 
L 


See 


«. 
.oia 

.fl«8 
.01S9 

.<»::28 
.ria3 

.  (C107 

.»>43$ 

.«H» 
.•C.J5 

.0^4C 

.0711 


.0193 


«7M 

«?.*> 

.  1M7 

11» 

.  K-^ 

14» 

.l.V# 

1V>6 

,  I7':! 


Cracks  in 


Cltuaatr 
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£fo.  868. 

S-ineh  Iniek  pier. 

Bailt  of  niucteeti  courses  of  common  brick. 

Total  weight,  200  jionDtls. 

Weiglit  per  cubic  foot,  124.6  pounds. 

Total  Leiglit,  47".G2. 

Sectional  area,  7".GSx7".58zi5S.21  sqnare  inches. 

Average  tbickuesa  of  joints,  ".25. 

Gaaged  leugth,  40". 


Applied  kHHlB.       1      Id 

g*0X<4  ItUKlh. 

K™»rln. 

TdUL 

ParHiun     Cog 

r* 

a.. 

Pointdi. 

3v|fll5 

*"'e'7 

iti.  478 
.'iH.:*]0 

si 
If 

nCtot 
m.ua 

IW 
300 
4M 

floo 

TM 
MO 

Im 

IfiOO 

|«va 
,e.w 

.70U 

001! 
0038 
DU44 

0119 

am 

0M« 

00X3 

(WTO 
07M 

um. 
noo 

13S0 

Inch. 

0. 

InltUl  iMd. 
Dltlmnto  itFength. 

.im 

.om 
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No.  869. 

S'inch  brick  pier. 

Built  of  tweuty-niue  courses  of  coiutnon  brick. 

Total  weight,  301  pounds. 

Weight  per  cubic  foot,  121.5  pounds. 

Total  height,  73".62. 

Sectional  area,  7".65  x  7".60  =  58.14  square  inches. 

Average  thickness  of  joints,  ".26. 

Gauged  length,  60". 


Applied  loads. 


TotaL 


Pounds. 

8.721 

11, 628 

14,535 

17. 442 

20,349 

23.256 

26,163 

29,070 

31,977 

34,8Si 

37, 791 

40.698 

43,605 

46,  512 

49. 419 

52,  326 

65,233 

58,140 

61,047 

63,054 

06.861 

.  69,  768 

72,675 

75.582 

78. 489 

81.396 

84,303 

87,210 

90,117 

93, 024 

95,931 

08, 8:^8 

101.745 

104,  652 

107,  559 

110.466 

113,373 

116,  280 

119, 187 

12i,094 

125, 001 

127. 908 

130,  815 

133. 722 

136,629 

139, 536 

142, 443 

144,300 


Per  sqaare 
inch. 


Pounds. 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

SSO 

900 

950 

1,000 

1,050 

1. 100 

1,150 

1,200 

1,250 

1.300 

1.350 

1,400 

1,450 

1,500 

1,550 

1.600 

1.650 

1,700 

1,750 

1,800 

1,850 

1,900 

1,950 

2.000 

2.050 

2,100 

2.150 

2,200 

2,  250 

2,300 

2,350 

2,400 

2,450 

2,481 


In  ^aged  length. 


Compres- 
sion. 


Inch. 

0. 
.0016 
.  0033 
.0055 
.0075 
.0097 
.0132 
.0147 
.0174 
.0198 
.  0222 
.0251 
.0'.'85 
.0310 
.0341 
.0370 
.0396 
.0435 
.0475 
.0504 
.0540 
.0592 
.  0630 
.0605 
.0710 
.0735 
.0785 

.  cam 

.0875 
.  0930 
.0998 
.1040 
.1095 
.1130 
.  1210 
.1270 
.  1325 
.1380 
.1511 
.1575 
.1665 
.ITJO 
.1790 
.1885 
.2006 
.2125 
.2276 
.2410 


Set. 


Inch. 
0. 


,0032 


Remarka. 


Initial  load. 


0060 


0118 


Cracks  in  middle  oonri 


Ultimate  strength. 
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No.  870. 

84nch  brUA  pier. 

Bnilt  of  twoDty-uiue  ooaraes  of  oommon  brick. 

Total  weight,  301  potiBds. 

Weight  per  cabio  tbot,  1£}.3  iwunds. 

Total  height,  73".l8. 

SeutioDal  area,  T'.GOxT ■"56=67.61  square  iuches. 

Average  thickueea  of  joiota,  ".28. 

Gauged  length,  60". 


Applied  l(wd>.             In 

(■uged  lenKlh. 

Roiurka. 

Tolal. 

'■".1"  °z 

J,™" 

s.. 

e,M2' 

n.40a 

17,2*3 
•JO.  184 

■JS.ViS 

■x.m 

51,  MS 
WJM 

ftUTl 

II 

noiiH 

wlt'lG 

8i>,2ua 

B5>67 

as 

l-JU, »! 
l!3:«fl-i 

133.  JM 

ISO            0. 

ioo 

350 
400 

wo 

000 
650 

800 

^  DM 

[l.W 

.';ioo 

!f«i) 
'.don 

'.m 
'.asn 

000 
150 
300 

■eh. 

OD-JO 
OOSl 

oo;a 

01:i5 

oiw 

0300 

0230 
02.'W 
0300 

oaio 

OlfO 

0000 

0040 

1 

OBOS 

1100 

1U5 

itsa 

1030 

ITOS 

2000 
1310 

3K0 

Inch. 

0. 

Cnwk*. 

inuni«le8treiigtb. 

.oons 

.DOTS 

'oies  ■ 

Principal  fractures  conflned  to  the  apper  courses  of  bricks.    Par- 
tially crushed  the  bricks  in  the  seventh  course. 
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No.  871. 

S-inch  brick  pier. 

Bailt  of  thirty-iiiue  courses  of  common  brick. 

Total  weight,  400  pounds. 

Weight  per  cubic  foot,  121.4  pounds.' 

Total  height,  97'^50. 

Sectional  area,  7''.65x7''.63=68.37  square  inches. 

Average  thickness  of  joints,  ''.30. 

Gauged  length,  80^'. 


Applied  loads. 

• 

In  ganged  length. 

Tot4a. 

Persanare 
inon. 

Compres- 
sion. 

Set. 

Poundi, 
8,756 
11,674 
14,593 
17, 511 
20,430 
23,348 
26,267 
29,185 
82,104 
35,022 
37.941 
40,859 
43,777 
46,696 
49.  615 
52,533 
56,452 
58,370 
61,289 
64,207 
67.126 
70,044 
72,963 
75. 881 
78,800 
81, 718 
84,636 
87,555 
90,474 

Pounda. 

150 

200 

250 

300 

350' 

400 

450 

500 

550 

600 

650 

700 

790 

800 

850 

900 

990 

1,000 

1,050 

1.100 

1,150 

1,200 

1,250 

1,300 

1.350 

1.400 

1,450 

1,600 

1,550 

Inch, 

0. 

.0031 
.0070 
.0130 
.0220 
.0620 
.0445 
.0580 
.0725 
.0860 
.1020 
.1180 
.1390 
.1525 
.1700 
.1880 
.2090 
.2290 
.2540 
.2670 
.2940 
.3090 
.3280 
.8500 
.3690 
.3925 
.4110 
.4360 

Inch, 
0. 

Initial  load. 

• 

Cracks  in  sight 
Ultimate  strength. 

■  •••to«  ••  agv  •  • 

.0370 

.0826 

.1685 

Principal  failure  in  thirteenth,  fourteenth,  and  fifteenth  courses  from 
the  bottom,  where  the  bricks  partially  crushed.  Opened  longitudinal 
seams. 
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No.  872. 


8-tnoft  hrickpier. 

Bailt  of  thirty-eight  courses  of  common  brick. 

Total  weight,  387  pounds. 

Weight  per  cubic  foot,  121.4  poliDds. 

Total  height,  9.V'.98. 

Sectional  area,  7".60x  7''.55  =«  57.38  square  inches. 

Average  thickness  of  joints,  ".30. 

Gauged  lenj^jtb,  80''. 


Applied  loada. 

In  gauf;ed  length. 

• 

Total. 

Per  soiiare 
int-l). 

Poundt. 
:50 

I'OO 

:>r>o 
:i00 
;<50 

hUO 
.50 
:.oo 
r..^o 
cm 

650 

•joo 

7-»0 

8U0 

K'lO 

UOO 

!I50 

1,000 

l,u50 

1,  '00 

1    •!») 

Compres 

■lull. 

Inch. 

0. 

.  0030 
.0000 
.0185 
.0284 
.0410 
.0570 
.0725 
.0880 
.1070 
.1210 
.1485 
.1700 
.1860 
.2050 
.2300 
.2518 
.2825 
.3040 
.3235 
.3390 
.3660 
.3010 
.4160 
.4440 
.4845 
.5080 
.5420 

Set. 

Poundt. 
8,607 
11,476 
14,345 
17.  214 
20,063 
22. 052 
25,821 
28.600 
31.550 
34, 428 
37,207 
40.160 
43. 035 
45.004 
48.  773 
51.642 
54.511 
57,380 
1     60, 240 

Inch. 
0. 

Initial  loud. 

Cracks  in  dgfal 
Ultimate  atrengtli. 

.0403 

.1115 

.2210 

93,118 

<{5  087 

68,856    '          l"t)0 

71.725 
74, 5M 
77.463 
80.332 
83,201 
86,  070 
00.800 

1,  :50 
l.'OO 
l..<50 
1.    00 
1.450 
l.oOO 
l,.Vd3 

H.  Ex.  al- 


ios 
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Ko.  873. 

S-inch  brick  pier. 

Bailt  of  forty-eight  coarses  of  common  brick. 

Total  weight,  486  poands. 

Weight  per  cubic  foot,  121  pounds. 

Total  height,  120".93. 

Sectional  area,  7".55  x  7".60=57.38  square  inches. 

Average  thickness  of  joints^  ''.30. 

Gauged  length,  100". 


Applied  loads. 

In  gaagedj«ngth. 

Total. 

Per  sanare 
incli. 

Comprea- 
aioD. 

Set. 

Poundg. 
8,607 
11,470 
14,345 
17,214 
20.083 
22.052 
25,821 
28,000 
31,550 
34,428 
87,207 
40,160 
43,035 
45,004 
48,773 
51,642 
54,611 
57,380 
00,240 
63,118 
65,087 
68,856 
71,726 
74.604 
77.463 
80,332 
83,201 
86,07f 

Poundt. 

150 

200 

250 

300 

850 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

000 

050 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1.300 

1.350 

1.400 

1,450 

1,500 

'  Jneh, 
0. 

.0021 
.0061 
.0110 
.0108 
.0350 
.0520 
.0786 
.0060 
.1140 
.1300 
.1600 
.1860 
.2100 
.2337 
.2045 
.2020 
.3150 
.3300 
.3770 
.4020 
.4370 
.4650 
.4870 
.5220 
.6500 
.5070 

Inch. 
0. 

Initialload, 

Cracks  in  upper  ooaraea. 
Ultimate  strength. 

.0515 

.1160 

' 

• 

Principal  fractures  confined  to  the  upper  thirteen  courses. 
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No.  874. 

S'inch  hrichpier. 

Built  of  forty-uine  courses  of  common  brick. 

Total  weight,  496  pounds. 

Weight  per  cubic  foot,  123.1  pounds. 

Total  height,  121".31. 

Sectional  area,  7''.55x7".60=57.38  square  inches. 

Average  thickness  of  joints,  ''.28. 

Gauged  leugtb,  IOC'. 


Applied  loads. 

In  ganged  length. 

Remaiks. 

Total. 

Per  Ranam 
inch. 

Comprea- 
sion. 

Set 

Pounds. 
8,007 
11,476 
U,345 
17.214 
20,083 
22,952 
25,821 
2a  600 
31,559 
34,428 
37, 297 
40,160 
4:f,  o:i5 
45,904 
48,773 
51,042 
&1,511 
67, 380 
60. 240 
0:),118 
65,987 
68,856 

Potmds. 

150 

200 

250 

.      300 

350 

400 

450 

500 

550 

GOO 

G50 

700 

75<i 

800 

850 

900 

950 

1,000 

1,050 

1. 100 

1,  \'A) 

l.">00 

■  —     ^ 

Inch. 

0. 
.0035 
.0076 
.0140 
•    .0250 
.0380 
.0500 
.06&-» 
.0810 
.  1020 
.1210 
.1430 
.1(M5 
.1850 
.  2050 
.  2300 
.2500 
.  2780 
.  30:{5 
.3215 
.3170 
.  3060 
.3800 
.4100 
.4.360 
.4000 
.4870 
.5090 
.  5:570 
.5740 

Inch. 
0. 

Tnitial  load. 

Cracks  in  npi>er  connes. 
Ultimate  strength. 

• 

«••••     «•••• 

.0425 

.1000 

.2082 

71,725    1           1,250 
74,591    i           l,:iOO 
77,403    1         i,:r!0 
80,3.Y^     !          1,4<»0 
83.201     i          1.450 
8t»,070     1          1,500 
88,  039               1,  550 
91,8()8               l,G(iO 

94,677               1,650 

.5930 

97,  .540     '           1-700 

.6  00 
.  6770 
.7250 

100,415 
10.3,281 
104,200 

1.  750 
1,«00 
1,815 

Opeue<l  longitudinal  seams  and  partially  crushed  the  bricks  in  the 
upper  half  of  the  pier. 
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No.  875. 

12'inoh  brick  pier. 

Barlt  of  nioe  courses  of  oommon  brick. 

Total  weight,  318  poands. 

Weight  per  cubic  foot,  123.5  pounds. 

Total  height,  23" M. 

Sectional  area,  1  r '.GO  x  1 1".40  =  132.24  square  inches. 

Average  thickness  of  joints,  ''.25. 


AppliedliMds. 

In  ganged  lengtli. 

Kemarka. 

Totol. 

Per  square 
in«n. 

Compres- 
sion. 

Set. 

Pounds. 

175,000 

307,800 

Pounds. 

Inch. 

Inch. 

Cracks. 
Ultimate  strength. 

2,329 

No.  876. 

12-inc^  brick  pier. 

Built  of  nine  courses  of  common  brick. 

Total  weight,  214  pounds. 

Weight  per  cubic  foot,  125.8  poands. 

Total  height,  22''.75. 

Sectional  area,  ll''.35xll''.38=129.16  square  inches. 

Average  thickness  of  joints,  ''.25. 


Applied  loads. 

In  ganged  length. 

Total. 

Per  sonare 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

210,000 

318,500 

Pounds. 

Inch. 

Inch, 

Cracks. 

2,466 

• 
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Ko.  877. 

12-inch  brick  pier. 

Built  of  nineteen  courses  of  common  brick. 

Total  weight,  457  poands. 

Weight  per  cubic  foot,  124.9  pounds. 

Total  height,  47''.68. 

Sectional  area,  ll''.50xll".55=:  132.83  square  inches. 

Average  thickness  of  joints,  ".25. 

Gauged  length,  40". 

End  plates  not  used. 


Applied  lotfU. 

In  ganged  lengUi. 

BemarkB. 

ToUl. 

Personare 
inon. 

Compres- 
sion. 

Sot. 

PoundM. 

13, 283 

19,026 

26,566 

33, 208 

30,&49 

46,491 

53,132 

59,774 

66,415 

73, 057 

79,098 

86,  .140 

02.891 

09.623 

100.264 

112.906 

1 19.  547 

126,  U9 

132.830 

130,472 

PoundM. 

,        100 
150 
200 
2.-0 
800 
350 
400 
450 
500 
050 
(300 
050 
700 
750 
800 
.S5« 
OOO 
950 

hoao 

1   O.'iO 

Inch. 

0. 

.0010 
.0038 
.0048 
.0060 
.0086 
.0104 
.0195 
.0155 
.0175 
.0205 
.0220 
.0200 
.0280 
.0305 
.0335 
.0380 
.0408 
.0446 
.0490 
.0515 
.0545 
.0.')80 
.0640 
.0670 
.0715 
.0760 
.0817 
.0875 
.0950 
.1090 
.1260 
.1340 

Jnefi. 

Initial  load. 

Cracks  in  ai^it 
intimate  strengtli. 

.0008 

.0040 

.0075 

■ 

.0165 

146,113     ,          1,100 
152,755               1,150 
159.396               1.300 

100,038 
172.079 
179.321 

1,  lirO 
1.300 
1  'iSO 

18:.,9(i2              1.400 

102.003 
190.  245 
205,886 
212,628 
219. 170 
224,100 

1.450 
1,500 
1,550 
1.  COO 
l.'ZSO 
1,087 
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No.  878. 

12'inch  brick  pier. 

Built  of  nineteen  coarses  of  common  briok. 

Total  weighty  446  pounds. 

Weiffbt  per  cubic  foot,  125.1  x>oun(l8. 

ToUi  height,  47''.81. 

Sectional  area,  ir'.30xir'.40=128.82  square  inches. 

Average  thickness  of  joints,  ".28. 

Gauged  length,  4(K'. 

End  plates  not  used. 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Per  sQiiaro 
inch. 

Conjpres- 
sion. 

Set. 

Poundg. 

12,882 

10,323 

25,764 

82,205 

88,016 

45,807 

51, 528 

57,960 

*  64,410 

70,851 

77. 202 

8;t,733 

90.174 

96,615 

103. 0.>6 

109, 407 

115,0;(8 

12-\37» 

128,820 

U5,2Cl 

141.702 

148, 143 

154,084 

161,025 

167.466 

173, 907 

180,348 

186,788 

193,230 

199, 671 

206, 112 

212,553 

218, 094 

225, 435 

231,876 

238,317 

244,758 

251,199 

Pound*. 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
000 
050 
700 
750 
800 
KM 

mo 
o:k) 

1.000 
1,050 
1.100 
1,150 
1.200 
1,250 
1.300 
1,350 
1.400 
1,450 
1.500 
1.550 
1,600 
1,050 
1,700 
1,760 
1,800 
1,850 
1,900 
1,950 

Inch. 

0. 

.0018 
.0037 
.0054 
.0072 
.0092 
.0111 
.0132 
.0154 
.0176 
.0197 
.0218 
.  0240 
.0266 
.0290 
.0319 
.0340 
.0367 
.0390 
.0435 
.0456 
.0478 
.0508 
.0541 
.0574 
.0607 
.0636 
.0068 
.0710 
.0755 
.0790 
.0842 
.0880 
.0936 
.0080 
.1050 
.1160 
.1265 

Inch. 
0. 

Initial  loikL 

• 

Cracka  in  dght. 
Ultimate  atrength. 

.0042 

.0U7 

TESTS    OF   lEON,    STEKL,    AND   OTUER    MATERIALS.         1719 

Mo.  879. 

l'2-inch  brick  pier. 

Bnilt  of  tweoty-niue  courses  of  common  brick. 

Total  weight,  CSO  pounds. 

Weigbt  i>er  cubic  foot,  V2'^.'J  pounds. 

Total  hciglit,  7:!".7r>. 

Svctiotiivl  area,  ll".45x  ll".4.'i=131.10  Bquare  inches. 

Average  thickuess  of  joints,  ".25. 

Gauged  length,  00". 


Appliod  londiL 

In  ganged  Icngtb. 

RanarkB. 

TotaL 

■■•a-" 

'^SIT 

Bet. 

i3.no' 

ass 

as 

&S 

as 
1 

sStm 

57.320 
0,1.87$ 

ss 

is 

16,JIS 

223,  »70 

Pmmdi. 

IW 

SOD 
ISO 
MO 

UO 

000 

7C0 

1 

.150 

leoo 

.700 

7m». 

.0000 

ioois 

.007S 
'.DUO 

lo-ho 

;mm 

'.OKS 
.0800 

J 

.  015 
.    I3S 
.   IBB 

:i 

.  floo 

.  «N 

.  no 

.1070 

.  m 

.2310 

JndL 

InitUload. 
Crmoluinilghl. 

.OWO 

.0170 

.OtlD 

.  mzi.  m>  •yrnER  matekuul 
5^  ** 


Tiii.  jr^jsr.  -i    .... 


1 11  .£^=L_-Lt>  sqttuc  incbes. 


.  a>  -3ui    


TESTS    OF    IRON,    STEKL,    AND   OTHEB   HATEXltL.^ 

No.  881. 

13'tncA  brickpier. 

Boilt  of  tUirty-eigbt  coorsos  of  common  brick. 

Total  weight,  8fl5  pounds. 

Weigbt  jier  cnbic  foot,  lUl.C  ponuda. 

Total  lieight,  9:".;17. 

Sectional  area,  11".40  x  ll".45=130.53  sqaare  iocbef. 

Average  thickness  of  joints,  ".27. 

Gauged  leogtli,  8A". 


Opened  loDgitadioal 


1722        TESTS   OF   IRON,    STEEL,    AND   OTHER    MATERIALS. 

Ko.  882. 

12'inch  brick  pier. 

Built  of  tbirty-eigbt  courses  of  common  brick. 

Total  weigbt,  887  pounds. 

Weigbt  per  cubic  foot,  120.8  pounds. 

Total  beigbt,  OG^'.To. 

Sectional  area,  l".40xll".i50=131.10  scxuare  inches. 

Average  thickness  of  joints,  ".28. 

Gauged  length,  80". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  aqoaro 
incn. 

Compres- 
sion. 

Set. 

Poundi. 

19,665 

26,220 

32, 775 

39,  330 

45,885 

52, 440 

58,995 

65,550 

72, 105 

78,660 

85.215 

91, 770 

98,  325 

104,  880 

111,436 

117,990 

124,  545 

131, 100 

137, 655 

144,210 

150,  765 

15^7,320 

163, 875 

170, 430 

176,985 

183,540 

190, 095 

196,650 

203, 205 

209,760 

211, 100 

Powidt. 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,450 

1.500 

1,550 

1.600 

1,610 

Inch. 
0. 

.0021 
.0050 
.0085 
.0140 
.0185 
.0250 
.0340 
.0408 
.0490 
.0570 
.0695 
.0820 
.0910 
.1000 
.1165 
.1280 
.1420 
.1635 
.1760 
.1930 
.2060 
.  2240 
.2468 
.2630 
.2900 
.3030 
.3300 
.3525 
.3970 

Inch. 
.0 

rnitialload. 

Cracks  insight 
Ultimate  strength. 

• 

.oiio 

.0362 

.0872 

•  ••*••  •••••• 

TESTS   Of   lEON,    STEEL,    AND    OTIIElt    MATHftlALS 

No.  883. 

12-inch  brick  pier. 

Built  of  forty-eight  courses  of  coinmou  brick. 

Total  weight,  1,130  pounds. 

Weight  per  cubic  foot,  lyi.'J  ])OU[id»>. 

Total  height,  13l".0. 

Sectional  area,  1I".40  x  H".55=  13U.;iG  squunt  inches. 

Average  tbickiiess  of  joints,  ".28. 

Gauged  length,  100". 


AppUodLsvU. 

InpiiwilMEtli. 

fiMurki. 

ToUl. 

'•la"" 

an) 

300 

ilia 

400 

wo 

ILIO 

wa 
•isa 

mo 

(NI(I 

C'/^^- 

&0t 

3D,C7S 

li 

Si 

11 

112,413 
ll»,*-iS 

13S.260 

1*5.473 

isa,08« 

/nek. 

;«» 

!oiu 

:gi 

.04!S 
.Dili 
,OBOT 

.(IBM 

;i«B 

ilBUS 
.M05 

JiKdk. 

Inttbd  had. 

Ultimate  Btnogtli. 

.OlM 

.Wl 

.1133 

KB,  an           i,2» 
m.KS  I       i,Mfl 



Principal  injury  done  the  middle  and  npper  half  of  the  pier. 


1724        TESTS    OF   IRON,    STEEL,    AND    OTHER    MATERIJlLS. 

No.  884. 


12-inc7»  hollow  brick  pier. 

Built  of  nine  courses  of  common  brick. 
Total  weight,  184  pounds. 
Weight  per  cubic  foot,  126.2  pounds. 
Total  height,  23''. 

Cross-section  dimensions 11".4  x  IV'A 

Core 4^5x    4".5: 


129. 96  square  inches. 
20. 48 .       Do. 


Sectional  area 

Average  thickness  of  joints,  ".30. 


109. 48        Do. 


Applied  loads. 

In  gauged  length. 

Bemarka. 

Total. 

Pounds. 

182,000 

271,500 

Per  sqaare 
iDcn. 

Compres- 
sion. 

Set. 

Pounds. 

Inch. 

Inch. 

Cracks. 
Ultimate  Btrength. 

2,480 

No.  885. 


12-inch  hollow  brick  pier. 

Built  of  nine  courses  of  common  brick. 
Total  weight,  201  pounds. 
Weight  per  cubic  foot,  127.7  pounds. 
Total  height,  25'M2. 

Cross  section  dimension 11".40  x  11^^.45  = 

Core 4'^55x  4^'.9    = 


130. 53  square  inches. 
22.30 


Sectional  area 

Average  thickness  of  joints,  ^^30. 


108. 23 


Applied  loa<l8. 

In  ganged  length. 

Kemarka. 

Total. 

Per  square 
inch. 

Pounds. 

Compres- 
sion. 

Set. 

Pounds. 
138,  IKK) 
285,400 

Inch. 

Inch. 

Cracks. 
nitim»te  Btrength. 

2,452 

TESTS    OF    IRON,    STKEL,    AM)    OTHER    MATERIALS.         1725 

No.  88C. 

12'inch  holloto  hricJcpier. 

Built  of  niDeteen  courses  of  common  brick. 
Total  weight,  379  pounds. 
Weight  per  cubic  foot,  127.3  j)ounds. 
Total  length,  48'M8. 

Cross-section  dimensions ll".35x  ll''.35=128. 82  square  inches. 

Core 4".70x  4".70=  22. 09        Do. 

Sectional  area 106.  73        Do. 

Average  thickness  of  joints,  ".20. 
Gauged  length,  40". 
End  plates  not  used. 


Applidl  loadii. 

• 

In  gauged  length. 

Remarks. 

Total. 

Per  Bqnare 
inch. 

Corapres- 
Hion. 

• 
Set. 

Pounds. 

10, 673 

16,010 

21,346 

26,683 

32,019 

37,356 

42,692 

48,  029 

63.S65 

58,702 

64.038 

69.375 

74,711 

80,018 

85.  384 

90,721 

96.057 

101,  394 

106.730 

112,067 

117.403 

122,740 

128,076 

133.413 

138. 749 

lU.  086 

149.  422 

154,759 

160.095 

165, 432 

170, 768 

176, 105 

181,  441 

186,778 

192,114 

197.451 

198,100 

Pounds. 
100 

ir>o 

L'liO 
2.'»« 
.{00 

rifiO 

400 

4.*0 

500 

5.iO 

000 

050 

700 

750 

800 

850 

000 

950 

1,000 

l.O.'iO 

1.100 

1,150 

1.200 

1,250 

i.noo 

1,350 
1.400 
1.  450 
1,500 
1,  5.tO 
1,600 
1,050 
1,700 
1,750 
1,800 
1,850 
1,856 

Inch. 

0. 
.0015 
.0040 
.  UOiiO 
.0090 
.0126 
.0160 
.  020y 
.  0260 
.0309 
.0360 
.0115 
.0480 
.  0565 
.  0C20 
.  0095 
.  0785 
.  0865 
.0950 
.1100 
.1105 
.  12-10 

.  i;<C5 

.  144> 
.  1530 
.1645 
.  1750 
.  I8(M) 
.2000 
.2110 
.  2.'.'>0 
.2410 
.  2530 
.  2640 
.  2790 
.3000 

Inch. 
0. 

Initial  toad. 

• 

• 

Cracks  in  dght. 
Ultimate  strength. 

.om" 

.0280 

.0640 

172G        TESTS    OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 


No.  887. 

12'inch  hollow  brick  pier. 

Built  of  iiiaeteeu  courses  of  common  brick. 
Total  weight,  383  pounds. 
Weight  per  cubic  foot,  127.7  pounds. 
Total  height,  47'^98. 

Crosssection  dimensions IV'AO  x  ir^45=130. 53  square  inches. 

Core 4'^70x  4".80=  22.56        Do. 

Sectional  area 107. 97        Do. 

Average  thickness  of  joints,  '^26. 
l>auged  length,  40^'. 
End  plates  not  nsed. 


Applied  loads. 

In  ganged  length. 

Remarks. 

• 
• 

ToUl. 

Per snnara 
iDch. 

Pounds. 

100 

150 

200 

250 

300 

350 

400 

450 

.''iOO 

550 

600 

UTjO 

700 

7.00 

800 

850 

900 

950 

1,000 

1,050 

1.100 

1,150 

1,200 

1,250 

1,300 

1,  350 

1,400 

1,450 

1,500 

1,550 

1.600 

1.650 

1.700 

1.750 

1.800 

l.Hr.O 

1,900 

1.950 

1,093 

Compres- 
sion. 

Set. 

Pounds. 

10, 797 

16,106 

21.594 

26,993 

32,391 

37,790 

43.188 

48.  587 

.%3. 985 

59,384 

64,  782 

70, 181 

75,  579 

80.  978 

86,  376 

91,775 

97, 173 

102,  .'>72 

107,970 

113.369 

118,  767 

124, 166 

129,564 

134,96.) 

140. 361 

U5, 760 

151,158 

166,557 

161,955 

167,  351 

172.  752 

178. 151 

183. 549 

188,948 

194,  346 

199. 745 

205, 143 

210, 542 

215,200 

Inch. 

0. 

.0020 
.0044 
.0071 
.0100 
.0138 
.0168 
.0206 
.  02.M 
.0304 
.0346 
.0:{96 
.0458 
.0527 
.0551 
.0643 
.  0730 
.0792 
.0865 
.0033 
.0991 
.1100 
.1185 
.  1261 
.1330 
.1426 
.1540 
.1610 
.1690 
.1785 
.1910 
.2020 
.2150 
.2240 
.2362 
.2490 
.2657 
.2915 
.3040 

Inch. 
0. 

Initial  load. 
Cracks  in  sight 

• 

Ultimate  strength. 

.0124 

-  — 

•••••• •••••* 

•  • • m^ m  »•«»•• 

TESTS   OF   IKON,    STEEL,  AND    OTHER    MATEEIAL8.         1727 

No.  8SS. 

12-tncA  hollow  brick  pier. 

Bailt  of  tweDty-nioe  coursed  of  common  brick. 

Total  weight,  557  ponods. 

Weight  per  cabic  foot,  121.4  poamls. 

Total  height,  72".75. 

Cross-section  dimensions  ..ll".35x  11".35  =  128.82  square  inchefl. 

Core i".Q    x    4".C*   =   22.54        Do. 

Sectional  ai«a 106.28       Do. 

Average  thickness  of  joints,  ".38. 
Ganged  length,  60", 


Appli 

dlllulK. 

In  RUical  k'ngth. 

EoBiiirloi. 

ToUl. 

-LX" 

Ccmpna- 

«|0D. 

SaL 

31*  »i 

11 

IS 

7;>,  7](i 

15.  Oy 

as 

1U,792 

PmnOl. 

3«0 
4M 
WO 

nso 

7kA. 

;i»lB 
.OMl 

'.om 

.11330 

!m75 
.OMO 
.M4S 

iM*. 

Inltlidlci«L 

CrsDlulDil^ 
nitiiwte  (tnogUi. 

.oiio 

.OUO 

.ItflO 
.IISB 

.0615 

.MM 
.2680 

i' 


1718         TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  878. 

12'inch  brick  pier. 

Bailt  of  nineteen  coarses  of  common  brick. 

Total  weight,  446  ponnds. 

Weight  per  cnbic  foot,  125.1  pounds. 

Total  height,  47".81. 

Sectional  area,  ll".30xir^40=128.82  square  inches. 

Average  thickness  of  joints,  '^28. 

Gauged  length,  4(V'. 

End  plates  not  used. 


Applied  loads. 

In  ganged  length. 

Hemarka. 

Total. 

Per  sQoaro 
inch. 

Compres- 
sion. 

Set 

Pound*. 

12,682 

10, 323 

25,764 

82,205 

88,046 

45,807 

61.  528 

67,969 

*  64,410 

70,851 

77,202 

«,\  7.13 

00.174 

96,015 

103, 0:)6 

109. 407 

115,0.(8 

12^,  379 

128.  8J0 

lA'JOl 

141.702 

148, 143 

154,084 

161,025 

167. 466 

173, 907 

180,348 

186,789 

193, 230 

199, 671 

206,112 

212,553 

218,004 

225,435 

231,876 

238,317 

244,758 

251,199 

Pound*. 

100 

ISO 

200 

250 

300 

:*50 

400 

450 

500 

550 

000 

650 

700 

750 

800 

850 

UDO 

O.0O 

1.000 

1.050 

1,100 

1.150 

1,200 

1,250 

1.300 

1,350 

1.400 

1.450 

1,500 

1.550 

1,600 

1,650 

1,700 

1,760 

1,800 

1,850 

1,900 

1,950 

Inch, 

0. 

.0018 
.0037 
.0054 
.0072 
.0092 
.0111 
.0132 
.0154 
.0176 
.0197 
.0218 
.0240 
.0266 
.0290 
.0319 
.0340 
.0367 
.0390 
.0435 
.0456 
.0478 
.0508 
.0541 
.0574 
.0607 
.0636 
.0668 
.0710 
.0755 
.0790 
.0842 
.0880 
.0936 
.0080 
.1050 
.1160 
.1265 

Inch, 

0. 

Initial  load. 

• 

Cracks  in  dghi. 

.0042 

.0U7 

TESTS    OF   IRON,    STEEL,    AND    OTUER   MATERIALS.        1719 

No.  879. 

12'inch  brick  pier^ 

Built  of  twenty-nine  courses  of  common  brick. 

Total  weigbt,  680  pounds. 

Weight  per  cubic  foot,  123.2  pounds. 

Total  height,  72^75. 

Sectional  .area,  ir'.45xll".45=131.10  square  inches. 

Average  thickness  of  joints,  ''.25. 

Gauged  length,  GO". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total 

Per  sqaare 
inch. 

Compres- 
nion. 

Set. 

Pound*. 

13, 110 

10,065 

26, 220 

32,775 

39, 330 

45,885 

52. 440 

58,005 

63.550 

72, 105 

78,600 

85,215 

01.770 

08.325 

104, 880 

111.405 

117.000 

124,545 

131.100 

137, 655 

144, 210 

150,701- 

157,  320 

163, 875 

170.430 

176, 085 

183,540 

100,005 

106.650 

203,205 

209.760 

216, 315 

222,870 

Pounds. 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
600 
650 
700 
750 
800 

a->o 

000 

OoO 

1.000 

1,  o:jO 

1,100 
1,150 

l,2(;o 
1,250 
1,300 
1,350 
1,400 
1,450 
1.500 
1,550 
1,600 
1.650 
1,700 

Inch. 

0. 

.0000 
.0010 
.0045 
.0075 
.0105 
.0140 
.0182 
.0221 
.0270 
.0326 
.0388 
.0435 
.0400 
.0545 
.0605 
.0600 
.0770 
.0835 
.0058 
.1045 
.1135 
.  1105 
.1320 
.1435 
.1555 
.1690 
.1800 
.1020 
.2070 
.2180 
.2310 
.2530 

iTUh. 

0. 

Inidiaioad. 

Cracks  in  sight, 
xntiinata  stiength. 

.0060 

.*0170" 

.0410 

1720  TESTS   OF   lEON,  STEEL,  AND   OTHER   MATERIALS. 

No.  880. 

12- inch  briekpier. 

Built  of  twenty-nine  courses  of  common  brick. 

Total  weight,  674  pounds. 

Weight  per  cubic  foot,  121.7  poanda. 

Total  height,  72".75. 

Sectional  area,  11^^45  xir^48=131.45  sqaare  inches. 

Gauged  length,  60". 


Applied  loads. 

In  ganged  length. 

• 

Total. 

Peraquare 
inch. 

Comprea- 
aion. 

Set. 

Pouftdi. 

13,145 

10,718 

20,290 

32,863 

30,435 

40,008 

52,580 

59,153 

65,725 

72,208 

78,870 

85,443 

02,015 

08,588 

105, 160 

111,  7.«3 

118,305 

124, 878 

131. 450 

118,0.3 

144,595 

151,168 

157,  740 

164.  <13 

170.885 

177,4.8 

184.030 

190,603 

107, 175 

20«,748 

210,320 

216,200 

Poundi. 

100 

150 

200 

250 

300 

350 

400 

450 

590 

550 

600 

650 

700 

750 

800 

850 

000 

050 

1,000 

1.030 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,450 

1,500 

1,550 

1.600 

1,041 

Ineh. 

0. 

.0017 
.0042 
.0067 
.0100 
.0130 
.0175 
.0210 
.0250 
.0310 
.0350 
.0400 
.0460 
.0540 
.0580 
.0665 
.0720 
.0785 
.0880 
.0990 
.1075 
.1157 
.1?25 
.1300 
.1?90 
.1530 
.1G30 
.1730 
.1900 
.2096 
.2280 
.2615 

Jnth, 
0. 

'Initial  load. 

.0085 

.0290 

B^t«d  S  minntea. 
Cracks  in  aight. 

Ultimate  atrength. 

.0440 

* 

TESTS   OP   IKON,    STEEL,    AND   OTHEE  MATEBIALS.       1721 

No.  881. 

12-incA  brickpier. 

Built  of  tliirty-eigbt  courses  of  common  brick. 

Total  weight,  8!t5  pouods. 

Weiglit  i>er  cubic  loot,  12I.fi  poiiuds. 

Total  height,  97" .37. 

Sectional  nrea,  11" .40  x  1  L".45=  130.53  square  iachee. 

Average  thickness  of  joints,  ".27. 

Uanged  length,  80", 


AppUed  kadiL 

In  ([.Qged  ieDgth. 

Bemark*. 

TolaL 

"■^^.X" 

"^sr- 

SeL 

M,ll)il 

II 

HO,B.W 

si 
sis 

is  si 

i:b.sib 

190,7011 

200 
800 

Inch. 

0. 

!0072 

.0140 

!m4S 

'.om 

.1050 

ilBftS 

'.7050 
.MM 

.1820 

!S700 

liiUlalted. 

C™ok.  in  upper  hrifofplw. 

UlCioiBlfl  alrengUi. 

.0238 

.0U6 

000 

OH 
100 

!00 
260 
300 

400 

.iJTO 

Opened  longitudinal  seams. 
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No.  893. 


IG-inch  brick  pier. 

Bailt  of  forty-seven  coQi*se8  of  common  brick. 

Total  weight,  2,035  poands. 

Weight  ])er  cubic  foot,  123.7  potruds. 

Total  height,  IW. 

Sectional  area,  15".40xl5".50=238.70  sqaare  inches. 

Average  thickness  of  joints,  ".26. 

Gauged  length,  10(K'. 


Applied  loada. 

In  gau^^ed  length. 

BemarkB. 

Total. 

Persqtiaro 
incli. 

CompreA* 
sion. 

Set. 

Pound*. 

23,870 

85,805 

47, 740 

50.675 

71,610 

83,645 

05,480 

107, 415 

119,850 

131,285 

143,220 

155,156 

167  090 

179.025 

100,900 

202,895 

214,830 

226,765 

230,200 

Pound*. 
100 
150 
200 
250 
300 
850 
400 
450 
600 
550 
600 
650 
700 
750 
800 
850 
900 
950 
964 

Inch. 

0. 
.0039 
.0083 
.0183 
.0328 
.0527 
.0764 
.1003 
.1280 
.1539 
.1790 
.2065 
.2820 
.2808 
.8000 
.3390 
.3990 
.4305 

Inch. 
0. 

Initial  load. 

Cracks  atarted  2  inohea  from  npper  end  of  pier. 
Ultimate  strength. 

• 

.0007 

.1723 

Principal  injury  done  the  upper  third  of  the  pier. 
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Ko.  894. 

IG-inch  brick  pier. 

Built  of  Ibrty-seven  courses  of  commou  brick. 
Tot4il  weight,  2,043  pounds. 
\Vei\c:ht  per  cubic  foot,  120.1  pouuds. 
lotiil  height,  119".98. 

t^ectional  areii,  15".60xl5'^70=244.92  square  inches. 
G;iuge<l  length,  100". 


Applied  loads. 

In  g»«ged  length. 

Bemarks. 

Tolal. 

Poundt. 

24,402 

30,738 

48,084 

01,230 

73,470 

85. 722 

07,008 

110.214 

122,460 

134, 700 

140.052 

150,108 

171,444 

1183,000 

"105, 930 

2U8. 182 

2-20,428 

232, 074 

244,020 

247, 400 

Per  ftoaare 
inoh. 

Compres- 
Bion. 

Set. 

Pounds. 
100 
150 
200 
250 
300 
350 
400 
450 
GOO 
550 
GOO 
650 
700 
750 
800 
850 
000 
050 
1,000 
1,010 
« 

Inch. 

0. 

.0039 
.0091 
.0222 
.0300 
.0575 
.0782 
.1017 
.1290 
.1581 
.1787 
.2085 
.2304 

.27eo 

.8020 
.3320 
.3610 
.4140 
.4640 

Inch, 
0. 

Initial  load. 

• 
Cracks  in  conreos  2  and  4  inches  from  upper  end. 

Ultimate  strength. 

.0920 

.1760 

• 

The  principal  cracks  at  failure  were  confined  to  the  middle  part  and 
upper  third  of  the  pier. 
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No.  880. 

12'inch  holloto  hrichpier. 

Built  of  nineteeu  courses  of  common  brick. 
Total  weight,  379  pounds. 
Weight  per  cubic  foot,  127.3  j)ounds. 
Total  length,  48'M8. 

Cross-section  dimensions ll".o5x  ll'^35=128.  82  square  inches. 

Core 4".70x  4".70=  22. 09        Do. 

Sectional  area 106. 73        Do. 

Average  thickness  of  joints,  ".20. 
Gauged  length,  40". 
End  plates  not  used. 


Apjiliod  litad.4. 


Total. 


Pounds. 

10, 673 

16, 010 

21,346 

26,683 

32,019 

37,356 

42,692 

48, 029 

63, 3a5 

58,702 

64. 038 

69,375 

74,711 

80,018 

85.384 

90,721 

96.057 

lOl,  394 

106.730 

112,067 

117,403 

122,740 

128, 076 

133.413 

138. 749 

lU.  080 

149. 422 

154, 1L9 

160.095 

165, 432 

170.768 

176. 105 

181. 441 

186. 778 

192,114 

197.451 

108,100 


Per  nqnare 
inch. 


Pounds. 
100 
1;»0 

•joo 
2:iO 
:i00 
3r»o 

400 

4r.o 
.^oo 
5:)0 

(iOO 
•  fi50 

Too 
750 
HOO 

iHiO 

950 

1.000 

1,050 

1.  rcM> 

1.150 
1.2«K) 
1.250 

i.:!00 

1.350 
1.400 
1.  450 
1,500 

1,  .'i.TO 

1,600 
1,  050 
1.700 
1.750 
1,800 
1,850 
1,856 


In  gaiiK*^  length. 


Compres- 
hion. 


Remarks. 


Inch. 

0. 
.0015 
.  0040 
.  00t.0 
.  0090 
.0125 
.0160 
.  OL'OO 
.  0260 
.  0.109 
.  0300 
.0115 
.OIHO 

.  ur>fi5 

.  ()C20 
.0095 
.  07S5 
.  OH.^5 
.  OO.'W 
.  llfK) 
.  110.% 
.  12-10 
.  I.<05 
.U4> 
.  1530 
.  1645 
.  1750 

.  iH(;o 

.  2000 
.2110 
.  2.*.'>0 
.2410 
.  2530 
.  2040 
.  2790 
.  3000 


Set. 


Inch. 
0. 


0130 


0280 


0640 


Initial  load. 


Cracks  in  sight 


Ultimate  strength. 
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No.  898. 


IG-inohj  hoUaw,  brick  pier, 

Bailt  of  forty-seveu  courses  of  commou  brick. 
Total  weight,  1,443  pounds. 
Weight  per  cubic  foot,  128.1)  pounds. 
Total  height,  118".5C. 

Cross-section  dimensions 15".40x  15".45=237. 93  square  inches. 

Core 8".G0x  8".60=  74.82        Do. 


Sectional  area 

Average  thickness  of  joints,  ''.27. 
Gauged  length,  100". 


103. 11        Do. 


• 

Applied  loads. 

In  ganged  length. 

Remarks. 

ToUl. 

Per  snuaro 
inco. 

Compres- 
aion. 

Sot 

Pounds. 
21, 467 
32,622 
40, 777 
48,933 
57,088 
66, 244 

rj,3oe 

81,555 
8»,;i0 
07.866 
106,021 
114,177 
122,  332 
130,488 

138,613 
146,700 
154.054 
163. 110 
171,260 
170, 421 
187,576 
105,732 
202,000 

Pounds.          Inch. 
>50            0. 
200    1          .0031 
250               • OOKO 

Inch, 
0. 

Tnitialload. 

Cracks  opened  one  quarter  length  of  pier  from 
the  bottom. 

(Rested  10  minutes.) 
mtimate  strength. 

300 
350 

400 
450 
500 
530 
000 
C50 
WO 
750 
800 

8:^ 
000 
050 
1,000 
1,050 
1,100 
1.150 
1,200 
1.238 

.0120 
.0200 
.0510 
.0763 
.1035 
.1340 
.1500 
.1010 
.2230 
.2568 
.2800 

.3230 
.3560 
.3802 
.4300 
.4780 
.5065 
.  .5400 
.  do4D 

.0788 

Principal  lines  of  failure  were  confined  to  the  lower  half  of  the  pier. 
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No.  890. 

12'inch  hri<ik  pier. 

Built  of  fit'ty-8ix  courses  of  commou   brick  and  two  bond  stODMof 
North  liiver  blue-stone  3  inches  thick,  placed  4  feet  apart  in  the  pier. 
Total  weight,  1,434  pounds. 
Weight  per  cubic  foot,  122.3  pouuds. 
Total  height,  15()".5. 

iSectional  area,  ll".GO  x  11".G0  =  134.56  square  inches. 
Average  thiinness  of  joints,  ".28. 


Applied  loadH. 

In  j;auj;ed  length. 

BemArks. 

Total. 

I*«T  nquttro 
iucli. 

rounds. 

150 

200 

300 

400 

500 

600 

70O 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,600 
1,600 
1,622 

Compres- 
sion. 

Inch. 

0. 
.0025 
.0087 
.0189 
.0329 
.0608 
.0;iL2 
.0930 
.  12C0 
.  1495 
.1858 
.2181 
.  2630 
.2980 

.3390 
.3840 

Set. 

I'ouniU. 
'JO,  161 
2«,U'i 
40  368 

Inch. 
0. 

InitiAl  load. 

Fine  cracks  appear  generally  distributed  aloDg  ' 
height  of  the  pier.                                                > 

One  bond  stone  cracks. 
Ultimate  strength. 

53  ^24 

07.  'im 
80  730 

.0114 

!M   10  J 

107  64S 

l''l    101 

134,  5C0 
148  OIH 

.0860 

lU  1,472 

174  928 

l>8  :;84 

"01  840 

215  296 

217. 200 
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No.  900. 

12'inch  brick  pier. 

Bailt  of  fifty-six  courses  of  common  brick  and  two  bond  stones  of 
North  River  blue-stone  3  inches  thick,  placed  4  feet  apart  in  the  pier. 
Total  weight,  1,434  pounds. 
Weight  per  cubic  foot,  125  pounds. 
Total  height,  150''.5. 

Sectional  area,  11".40  x  11".55  «:  131.67  square  inches. 
Avei'age  thickness  of  joints,  ^'.27. 
Gauged  length,  100''. 


Applied  loads. 

In  fiaa^red  lenf^. 

• 
Remarks. 

Total. 

Pound*. 
19,751 
26.334 
39.601 
52.668 
65.835 
79,002 
92,169 
105. 336 
118,503 

131, 070 

144.837 

158,004 

171,171 

184,338 

185.000    : 

193,300 

Per  ennare 
incu. 

Coiuprcs- 
siuu. 

Set. 

Inch. 
0. 

Pounds. 
150 
200 
300 
400 
500 
600 
700 
800 
900 

1.000 
1.100 
1,200 
1,300 
1.400 
1,405 
1,468 

Inch. 

0. 

.0025 
.0101 
.02.35 
.0194 
.0685 
.0978 
.1290 
.1575 

.1925 
.2270 
.2640 
.3040 
.3470 

Initial  load. 

Cracks  in  secoud,  third,  and  fifth  courses  from 
top  end.    . . 

Cracks  opened  at  bottom  end. 

Crack  in  one  bond  stone. 
Ultimate  strength. 

.0230 

.1&?8 

.2480 
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No.  901. 

Sinch  grouted  brick  pier. 

Bailt  of  twenty-one  courses  of  common  brick  in  neat  cement  groat 

Total  weight,  203  poands. 

Weight  per  cubic  foot,  117.1  ponuds. 

Total  height,  48". 

Sectional  area,  7".9  x  7".9  =  62.41  square  inches. 

Cracks  opened  at  40,000  pounds  compression. 

Ultimate  strength,  72,300  pounds  =  1,158  pounds  per  square  inch. 

No.  902. 

%-inch  grouted  hricJcpier. 

Built  of  twenty-one  courses  of  face  brick  in  neat  cement  grout 

Total  weight,  217  pounds. 

Weight  per  cubic  foot,  124  pounds. 

Total  height,  47J". 

Sectional  area,'»".00  x  8".00  =  64.00  square  inches. 

Ultimate  strength,  10j,800  pounds  =  1,654  pounds  per  square  inch. 

No.  903. 

12-tn6*^,  1u>lloWj  brick  pier. 

Built  of  thirty-three  courses  of  face  brick  laid  without  mortar. 

Total  weight,  610  pounds. 

Weight  per  cubic  foot,  124.5  pounds. 

Total  height,  73".l. 

Cross-section  dimensions 11".55  x  11".55  =  133. 40  square  inches. 

Core 4^2    x    4'^2   =   17.64        Do. 


.    Sectional  area 115. 76        Do. 

Ultimate  strength,  60,800  pounds  =  525  pounds  per  square  inch. 

Cracks  were  opened,  under  a  load  of  5,000  i)ound9,  throngn  the  middle 
of  the  bricks,  opposite  the  end  joints  of  the  adjacent  courses,  in  a  man- 
ner similar  to  the  fractures  of  piers  laid  in  mortar. 

The  cracks  rapidly  increased  with  the  loads,  while  the  contact  sur- 
faces between  the  bricks  .increased. 

U  nder  the  maximum  load  there  were  numerous  fractures  throughout 
the  pier,  and  partial  crushing  and  flaking  of  the  individual  bricks. 
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RUHVERS  OF  8TEEL  OASinTOS  RECEIVED  FROK  COKKODORE  S. 

a  LUCE,  U.  8.  HAVY. 

No.  1174. 
Diameter,  '^504. 
SectioDal  area,  .20  square  inch. 
Ganged  length,  3''.00. 


Applied  loads. 

£100(^.1!  ion 
per  inch. 

SnoceMive 

elongation 

per  inch. 

Permanent 
net. 

Sncceaftive 

permanent 

Het. 

Remarks. 

1    Total. 

1 

Per  nqaare 
inch. 

I  VountU. 
1           .iOO 
1.000 

Poufuis. 
1.000 
6,000 
10,000 
15.000 
20,000 
25,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35.000 
36,000 
37,000 
38.000 
30. 000 
40,000 
41.  (KM) 
42,000 
43,000 
44,000 
45,000 
40,000 
47.000 
48,000 
49.000 
50,000 
.')5.000 
00,000 
65.000 
70.000 
75,000 
80,000 

a'i.ooo 

90,000 
92,800 

l¥ich.             Inch. 

0.                    0. 

.(H)C133    i      .000133 

.  0003:{3           .  000200 

.000500         .nnniR? 

Inch. 

0. 

0. 

0. 

0. 

.000067 
.000067 
.000067 

Inch. 
0. 

Initial  load. 

1,  000 

1     :<,  000 

4,000 
5.000 
6.000 

;     0,200 

(>,  400 

.000667 

.00U807 

.0010:13 

.001007 

.001133 

.001107 

.  001233 

.001300 

.001400 

.001500 

.091567 

.001607 

.001833 

.002000 

.  002100 

.002233 

.002433 

.002707 

.003000 

.003233 

.003500 

.003867 

.004333 

.0067 

.  0100 

.oi:w 

.0167 
.  0217 
.  0250 

.  o:n3 

.0400 

.000167 

.000200 

.000166 

.000034 

.000066 

.000034 

.000066 

.000067 

.000100 

.OOUIOO 

.000007 

.000100 

. 000166 

.000167 

.000100 

.000133 

.000200 

.000334 

.000233 

.000233 

.  000207 

. 000367 

.000466 

.002367 

.0033 

.0033 

.0034 

.0050 

.  0<»33 

.00H3 

.0067 

.000067 
0. 
0. 

1       6  600 

!       6  800 

7.000 
7,  200 

.000233 

'".'oooiei 

7,400 

7,000 

7,800 

8.000 

8.200 

8.400 

8,000 

8,800 

0,000 

9.  200 

9,400 

9.000 

0,800 

10.000 

11.000 

12, 000 

l.l,  000 

14,000 

15,  (KN> 

10,000 

17,000 

18.  000 

18,  500 

.000500 

'.006287' 

.001167 

.000667 

.....•••.... 

.002533 

.001366 

Tensile  strength. 

General  summary. 

Tonsile  strength  per  sqnare  inch  of  original  section jwnnds..     92,800 

KtttMtio  limit  per  sonare  inch  of  original  section  aliout do 3.*!.  000 

Klongstion  i>er  inch  afl4T  rnptnre inch..    0. IM<K> 

Kedu<*tion  in  diaiuotcr  at  point  of  ruptnro do 014 

Uediiction  in  area  after  i-nptnro,  p<'r  c«^ntum  of  original  neotion 5.7 

PnniLion  of  rnptiire ".80  from  nock. 

Chsnicter  of  broken  sarface granular,  dull-C9lored  spot  near  center. 

Kloiiuation  of  inch  sections ".06*,  ".04,  "02 
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y-  3.a^A,    -» 


H  Ex  li/-  «  2 
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No.  G80. 

Test  lead^  granulated j  C.  P. 
Cylinder  cliargeil  v  itii  paper  covered  cartridj^eof  7,810  grains  weight. 


Applied  loads. 

Len.mli  uf 
lead 

RoiiiarkB. 

Total. 
Ptmndg. 

IVt  H(|iiaro 
iucii. 

column. 

Inches. 

0 

0      . 

(i.  K  J 

l.OnO 

I.2T.I 

.'^1. 48 

r».  (MtO 

?.  r4« 

4.  8:> 

H.  (m) 

0,  'M'4i 

4.  ti-J 

h,  01  lO 

10.  I84i 

4.'i7 

li».  IHiO 

1J.7:I2 

4.  or, 

* 

rj.cM'O 

l.M»7K 

a.  91 

• 

11,  uou 

17,  **•_».'■> 

3.81 

Stroke  of  phiii^er  A  t'.\liaiistc»d. 

IMnii^rr  wJMidrawn  :iiid  additioif;d   nialorial   placed  in  (lie  c.vliiHlr*. 
(C*oppi*rf,befUsovereiMlsot'onginiil  carU'id;;ce  reniainin'^ln tlieevliiitUM.) 
JitKids  'jgsiin  applii'd. 


n 


A)ipUt'd  l(Kidi». 


lotnl. 


/''lUlltlg. 

I.  OHO 
■_'.  >MM» 
.1.0  0 
1.0'  0 
.''.,  tllli 
S.  0Oi» 

10. uoo 

I.'.  OHM 
1  l.OK> 
•JO.  0  0 

:U>.  «HH) 
40.  (MM! 
.V'.O  0 
iV*,  0:K» 
70,  08''. 

'.fi.OOO 


I'omuh. 

•J.  r.itt 

:?,  Hjo 
.^  o«!;i 

li.  VXA) 
10. 1  Hi 
1..'.7:j2 
I  si: 8 

17.82.1 

•-•".,  401 
:ii,8.i0 
:{8,  ISO 
:a).  «i'8 
6:«,  000 


70.  :i!»2 
90. 000 

DC,  7GG 


Ia^ii^iIi  til 

l<>4»d 
culuinn. 


Int'licts 
a.  r.7 
.'i.  WO 

:..  7  4 
5  01 
r..  51 
r.. :;« 
:..  .'50 
r». :{'. 
:k  ;•.:> 
5.:{| 
5.  M) 
5.17 
5.  14 
A.  1 1 
5.10 
.'•..  OC 
.»>.  on 
5  02 


RvmarkH. 


Allcr  MiistaiDin;!  tlie  preMure  2  minutes. 


Cvlindrr  opened  and  lead  found  to  be  in  a  coherent  mass,  but  not 
welded  or  fused. 

Lead  coluinu  easily  broken  transversely,  grains  crumble  off  the  fract- 
ured ends. 
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No.  681. 

Antimouy  (commercial)  ground  to  pass  through  sieve  2,.304  mesbvh 
per  square  iuch.    Wire  of  sieve,  ''.000  diameter. 
Quantity  in  cartridge,  4,710  grains  weight. 


Applied  loads. 

Leti^rtb  of 

aiitirooDy 

coluniu. 

IneKeM. 
5.64 
6.57 
5.46 
5.37 
5.28 
5.  20 
5.13 
5.01 
4.92 
4.8t 
4.76 
4.63 
4.50 
4.40 
4.2:) 
4.  iO 
3.98 
.\0I 
3.87 

Remarka. 

Total. 

Per  square 
inch. 

Potindtt. 

2. 540 

3, 820 

5.093 

6,  366 

7. 6.'i9 

8.912 

10. 186 

12.732 

I.'-.,  278 

17. 8:5 

20.371 

25.  464 

31.830 

38.106 

50. 028 

6:t.660 

76,  302 

90, 000 

90,766 

Poundt. 
2,  (M.0 
3,000 

4,  000 

5.  000 
6.0OO 
7.000 
8.000 

lO.OiiO 

I-',  two 

14.000 

10.  mm 

2«».  0{»0 
'     2.'i.  IKX) 
30.  000 
40,  IMJO 
.^0.  0<K) 

m.  000 

70.  «H6 
76,000 

Material  compressed  into  a  coherent  mass  of  low  tenacit3^ 

No.  682. 
CalcitCj  powdered. 
Quantity  in  cartridge,  1,000  grains  weight. 


Applied  louda. 



Len;;th  of 
calciie 

.Total. 

Per  Hciuaro 
incli. 

column. 

Pound*. 

Pound*. 

Inclu*. 

3,  «MK) 

3. 820 

.V35 

4, 000 

5, 093 

5. 05 

.\  000 

6.  'too 

4  91 

6  000 

7.0:19 

4.74 

7.  000 

8.012 

4.(« 

8.  000 

10, 180 

4.  .'19 

10.000 

12.7.J2 

4.48 

12.  000 

jr..  278 

4.40 

U.itH) 

17,  825 

4.35 

16.  01  »0 

20.  :i7i 

4.30 

20.  0«»0 

2.'..  464 

4.23 

2.'i.  000 

31.  Km 

4.14 

30.  UOO 

38.  106 

4.06 

40.000 

50.  928 

4.01 

.'io.  000 

63. 660 

3.94 

60,000 

70,  :ra2 

3.88 

70.086 

00. 000 

3.83 

76,  000 

00,706 

3.80 

Material  coirpressed  into  a  coherent  mass  of  low  tenacity 
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Ko.  G83. 

• 

Charged  cylinder  with  substaDces  in  tbe  following  order,  from  north 
to  soath  ends: 

1. 
Antimony,  powdered,  in  paper  cartridge  case,  with  open  end  (pre- 
vioasly  compressed). 

2. 
A— Wax. 

3. 
Paraffine. 
4. 
Bismath,  powdered,  in  paper  cartridge  case,  with  closed  ends. 

5. 
B— Paraffine. 
6. 
Lead,  in  paper  cartridge  case,  with  open  end  (previously  compressed). 
On  wax  A  was  laid  a  silver  3ceut  piece,  and  a  wire  staple  pressed 
into  the  upper  side.    On  paraffine  B  a  coin  and  staple  were  similarly 
placed. 

7,G00  pounds  =  90,7G6  pounds  per  square  inch  was  applied  and  sus- 
tained a  period  of  five  minutes. 

Upon  opening  the  cylinder  the  above  substances  were  found  in  the 
same  relative  order  as  when  tirst  introduced.  The  coins  and  staples 
remained  at  the  upper  side  of  the  column ;  the  coins  were  bent  to  the 
curvature  of  the  cylinder,  and  were  pressed  against  the  upper  half  of 
the  cylinder  with  such  force  as  to  leave  an  impression  of  their  relief 
work  on  the  wall  of  the  cylinder.  Coin  B  rested  in  part  upon  the  lead 
and  in  pait  upon  the  paraffine. 

No.  684. 

Cylinder  charged  as  follows: 

Material  in  cartridges  with  paper  covering,  closed  ends. 

Grains. 

Chloride  of  i>otassium  (KCI) 360 

Chloride  of  sodium  (NaCl).... 500 

Sulphur  (8) 400 

Chloride  of  ammonium  (NH4CI) 300 

These  substances  were  submitted  to  a  pressure  of  76,000  i)ounds  on 
piston  =  96,766  pounds  i)er  square  inch,  and  remained  under  pressure 
five  minutes. 

When  removed  from  the  testing  machine,  the  sulphur,  chlorides  of 
potsissium  and  sodium  were  found  in  coherent  masses,  not  fused.  The 
chloride  of  ammonium  somewhat  resembled  paraffine  in  appearance; 
when  broken,  however,  was  flaky  at  fractured  surface. 
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No.  G85. 

Cylinder  cLarged  wi(L  the  following  substauces  iu  pai>er  coverwl 
cartridges : 

GraiiiA. 

Carbonate  of  soda,  dry  (Na,C  J3) 5oy 

Sulphate  of  soda  (Na.S04) 5li0 

Sulphate  of  zinc  (ZnS04) oUU 

Sulphate  of  copper  (CUSO4) -    4(iU 

Under  50,000  [)ounds  (total)  compression  leakage  of  the  cyliuiler  bt* 
gaii.  Vapor  from  NaS04  esciiped  through  tlie  joint  of  the  halves  of  the 
cylinder. 

Kapidly  increasing  the  pressure  70,(MM)  pountls  =  1)0,700  pounds  |kt 
S(piare  inch  was  reached,  water  continuing  to  esca|»e. 

Itenioved  from  the  cylinder,  NajCOa  was  reduced  to  a  comp;ict  mas8. 
NaS04  hcul  parted  wiiii  its  water.  ZnS04  and  CUSU4  were  apparently 
unchanged  otherwise  than  pressed  into  coherent  mas^ses.  The  Mulpb;&te 
of  copper  could  be  reduced  by  i»ressui'e  of  the  hands  to  the  imlverized 
condition  it  was  in  before  testing. 


No.  586. 

Cylinder  now  charged  with  the  following  substances  iu  pai>er-covc'ntl 
cartridges: 

Glass,  powdered 5iiO 

Resin 2.10 

Zinc  and  sulphur 800 

Borax oOU 

The  glass  was  apparently  uuatfected  by  the  pressure  of  7C,iMHi 
pounds  =  90,700  pounds  i)er  sipnire  inch ;  it  Wiis  loose  [)Owder  afterwanl. 

The  other  substances  were  pressed  into  coherent  masses,  the  zinc  am! 
sulphur  remaining  in  a  state  of  mechanical  mixture. 
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TESTS  MADE  FOR  PRIVATE  PARTIES  FROM  JULY  1,  1885,  TO  JUVE 

30,  1886. 


Date. 


188S. 
July      3 
7 

13 
13 
18 
14 
2S 
30 
31 
31 
3 
4 
4 
4 
4 
4 


Aug. 


Sept. 


21 

24 

31 

1 

1 

7 

28 


Oct.      U 

14 

Dec.     26 

26 

1886L 

Jan.      6 

6 

7 

7 

8 

27 

28 

Feb.     25 

26 

27 
Har.  18 
19 
19 
19 
19 
19 
20 
20 
20 
22 
27 
29 
30 
31 
1 
1 
1 
8 
9 


10 
12 

13 
14 
17 
23 
26 
28 

27 

28 
9 


Apr. 


Jnne 


MAteriaL 


9  cubes  tem-cotta 

1  cube  stone 

Car  couplers 

8  wrouglit*iron  stay  bolts. 

2  pieces  steel  plate 

4  pieces  steel  plate 

W  n  ught-if  on  baf 

4  cubes  terra-ootta 

do 

4  cubes  granite 

1  bar  wruught-iron 

—  0.do 

1  bar  steel 

8  pieces  steel  plate 

6  riretMl  Joints 

2  wrougbt-iron  links 


Cast-iron  gear  tootb 
12  cubes  terra-cotta. 
8  pieces  steel 

1  piece  Kteel 

3  railroad  spikes.... 

2  steel  hooks 

2  pieces  wire  rope  .. 


8  pieces  rope 

2  railroad  spikes..... 
2  pieces  steel  plate... 
6  castings 


2  cubes  sandstone 

3  fipecimens  wrought«iron  . 

9  pieces  rope 

18  pieces  sheeting 

1  piece  alnroinnm  bronse... 

1  piece  steel  plate 

4  pieces  copper  wire 

2  pieces  oriental  metal 

10  pieces  aluminum  bronze 

4  pieces  aluminam  bronze  . 

2  steel  angle  bars 

do... 

Wire-rope  clutch 

1  bar  wrought-iron 

3  pieces  steel  plate 

do '. 

9  pieces  steel  plate 

3  riveted  Joints 

11  riveteujoints 

4  pieces  steel  plate 

1  riveted  joint 

3  riveted  Joints 

do 

5  riveted  Joints 

4  riveted  Joints 

6  riveted  Joints 

4  pieces  steel  plate 

4  bricks 

1  latticed  column 


do 
.do 


do 

. . . ...  do 

2  steel  eye-bars 

3  steel  eye-bars 
do 

1  steel  eye-bar . 

2  pieces  steel  . . 
2  steel  eye-bars 


1  steel  eye>bar 
1  cube  stone  . . 


For  whom  tested. 


Name. 


Boston  Terra-Cotta  Company. . . . . 

Norcross  Brothers 

McConway  Sc  Toiley 

Scboncctaiily  Locomotive  Works.. 

William  Allen  &  Sons 

Park  Brother  &  Co 

Putnsro  Machine  Company 

Cyrus  L  W.  Eidlits 

Boston  Terra-Cotta  Company 

Keene  Granite  Company 

Prof.  Thomas  Egleston 

do 

...  do 

Bobinson  Boiler  Works 

do 

Kinsley  Iron  and  Machine  Com- 

Wimam  A.Harris 

Boston  Terra-Cotta  Company 

Pennsylvania  Railroad 

do 

J.  Bradford 

Charles  Schrvzer,  asrent 

Metallic    Splice    Manufacturing 
Company. 

Standard  Cordage  Company 

J.G.  Low 

I.  P.  Morris  &  Co 

Goldingdt  Co 


Norcross  Brothers 

Wheeler  Metal  Company 

Standard  Cordage  Company 

James  A.  Tilden 

South  Boston  Iron  Works    . . . 

Llovd  Ac  Symes 

D.H.Bisbop     

Oriental  Metal  Company 

Cowles  £.  S.  dc  Aluminum  Com- 
pany. 
do 


Missouri  Pacific  Railway 

do.. 

F.  P.  Canfleld 

Concord  Axle  Company 

Lloyd  &  Symes 

Rhode  Inland  Locomotive  Works 

R  binson  Boiler  Works 

Rhode  Ifdaod  Locomotive  Works 

Robinson  Boiler  Works 

Pennsylvania  Railroad 

db 

do 

, do 

do 

do 

H.  8.  Robinson 

do 

Fred.  Pope 

Kentucky  and    Indiana  Bridge 

Company. 

do 

Saint  Paul  and  Northern  Pacific 

Railway  Company. 

do 

do 

Dominion  Bridge  Ccnnpany 

do 

do 

, do 

do 

Saint  Paul  and  Northern  Pacific 

Railway  Company. 

do 

Roxbury  Stone  Company 


City. 


Boston 

..do 

Pittsburgh  . . 
Schen^tady. 
Worcester . . . 
Pittsburgh  .. 
Fitchburg . . . 
New  York... 

Boston 

. . .  do  .  ...... 

New  York... 

...do 

...do 

Boston 

...do 

Canton 


Providence  . 

Boston 

Altoona 

..  do 

Chelsea 

Kansas  City. 
Boston 


..  do 

Chelsea 

Philadelphia. 
Boeton 


...do 

..do    

...do    

. .  do 

Snnth  Boston 

Boston 

..  do 

..do 

Cleveland 


..do 

Athens  

..  do    

Boston 

Penacook . . 

Boston 

Providence 

Boston.. 

Providence 

BoMton 

Altoona  ... 
. .  do 


...do 

...do 

>...do 

..  do 

Boston 

..  do 

...do 

Louisville 


...do 

Minneapolis 


....do   

do 

Montreal  ... 

...do 

...  do 

...do 

...do 

Minneapolis 


do  .. 
Boston. 


State. 


Mass. 

Mass. 

Pa. 

N.Y. 

Mass. 

Pa. 

Mass. 

N.Y. 

Mass. 
N.Y. 
N.Y. 
N.Y. 
Mass. 
Mass. 
Mass. 

R  L 
Mass. 

Pa. 

Pa. 

Mass. 

Mo. 

Mass. 

Mass. 

Mass. 

Pa. 

Mass. 

Mass. 
Muss. 
Mass. 
Mass. 
Mass. 
Mass. 
MnsA. 
Mass. 
Ohio. 

Ohio. 

Pa. 

Pa. 

Ma^s. 

N.H. 

Mass. 

R.L 

Mass. 

R.L 

Mass. 

Pa. 

Pa. 

Pa. 

Pa. 

Pa. 

Pa. 

Mass. 

Mass. 

Mass. 

Ky. 

Minn. 

Minn. 

Minn. 

P. 

P. 

P. 

P. 

P.  . 

Minn. 

Minn. 
Mass. 
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INDEX. 


4.Da1vs60,  chemical : 

Cartridge  inetal 4 

Coal  gas ^rS 

Steely  gun 5 

Water  from  Sandy  Hook 4 

^Lxle,  muck-bar  railway 1619 

Details  of  testa 1622 

Tabulation 1632 

Brick  piers 1689 

Common  brick  piers,  8  inches  square — 

23  inches  high 1707 

48  inches  high 1708 

48  inches  high  (grouted) 1740 

74  inches  high 1710 

96  inches  high 1713 

97  inches  high 1712 

121  inches  high 1714 

Common  brick  piers,  12  inches  square : 

23  inches  high 1716 

23  inches  high  (hollow  center) 1724 

25  inches  high  (hollow  center) 1724 

48  inches  high •- 1717 

48  inches  high  (hollow  center) 1725 

72  inches  high 1719 

72  inches  high  (hollow  center) 1727 

97  inches  high - • 1721 

99  inches  high  (hollow  center) 1728 

121  inches  high 1723 

122  inches  high  (hollow  center) 1729 

150  inches  high  (2  bond  stones) 1738 

Common  brick  piers,  16  inches  square : 

73  inches  high 1730 

73  inches  high  (hollow  center) 1734 

119  inches  high 1732 

119  inches  high  (hollow  center) 1736 

Face  brick  piers,  8  inches  square : 

24  inches  high 1694 

48incheshigh 1695 

48inches  high  (grouted) 1740 

72inche8  high 1697 

96  inches  high 1699 

120  inches  high 1700 

Face  brick  piers,  12  inches  square  : 

71  inches  high  (hollow  center) 1704 

72  inches  high 1703 

72  inches  high  (core  of  common  brick) 1702 

73  inches  high  (hollow  center ;  bricks  laid  without  mortar) 1740 

Face  brick  piers,  16  inches  square : 

70  inches  high 17a5 

71  inches  high  (core  of  comnaon  brick) 17U6 

Mortar  used  in  constrnction  of  piers 1693 

Tabulation 1741 

:^aHt-iron  from  4^2  inch  shot 1260 

Cartridge  metal 1754 

1763 


1764  INDEX. 


Chain  cable 1717 

Chain-cable  metal 1751 

Compression  of  metals  and  chemical  salts • IToS 

Antimony 1758 

Antimony,  wax,  etc 1739 

Calcito 175« 

Carbonate  of  soda,  snlphate  of  soda,  etc 1769 

Chloride  of  potassinm,  chloride  of  sodinm,  etc 17o9 

Glass,  resin,  etc 1760 

Lead 1757 

Cubic  compression  of  various  metals  and  wood 1661 

Measurements  of  samples  before  and  after  compression  with  90,000  pounds 

per  square  inch 1664 

Compression  tests  of  cubic  compressed  and  uncompressed  specimens  . 1677 

Tension  tests  of  cubic  compressed  and  uncompressed  specimens 1665 

Tabulation 16tf7 

Eye  bars: 

Description 1571 

Steel  eye-bars 1573 

Specimens  from  fractured  steel  eye-bar ISed 

Wrought-iron  eye-bars 16(W 

Specimens  from  Aractnred  wrought-iron  eye-bar 1614 

Tabulation 1617 

Frictional  resistance  experiments: 

Specimens  from  tube  section 1171 

'3-inch  hoop- 
Diameters  before  and  after  unhooping 1185 

Frictional  resistance  between  hoop  and  tube lldH 

4-inch  hoop — 

Diameters  before  and  after  unhooping 11^ 

Frictional  resistance  between  hoop  and  tube 1190 

Qnn  specimens : 

3.SMnchB.  L.  rifles 11 

Base  ring  No.    1 m 

No.    6 483 

No.  10 4* 

No.  15 4&! 

No.  20 489 

No.  25 , 491 

Breech  block  No.   1 4*7 

No.  « 4:9 

No.   3 431 

No.  4 433 

No.  5 435 

No.   6 437 

No.   7 439 

No.   8 441 

No.  9 443 

No.  10 445 

No.  11 447 

No.  12 449 

No.  13 451 

No.  14 453 

No.  15 455 

No.  16 457 

No.  17 : 459 

No.lH 461 

No.  19 463 

No.  20 465 

No.2l 467 

No.  22 469 

No.  23 471 

No.  24 473 

No.  25 475 

Jacket  No.   1 189 

No.  2 : 192 

No.  3 1% 

No.  4 204 

No.  5 210 


nnnx. 
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<]^Qii  specimens — ContiDned. 

Jacket  No.    6 

No.    7 

No.    « 

No.    9 

No.  10 

.      No.  11 

No.  12 

No.  13 

No.  14 

No.  15 

No.  16 

No.  17 

No.  18 

No.  19 

No.  20 

'       No.  21 

No.  22 

No.  23 

No.  24 

No.  25 

Obturator  stem  No.    1 

No.    5 

No.  10 

No.  15 

No.  20 

No.  25 

Sleeye  No.    1 

No.    5 

No.  10 

No.  15 

No.  16 

No.  20 

No.  21 

No.  25 

Trannion  hoop  No.    1 

No.   2 

No.   3 

No.    4 

No.   5 

No.    6 

No.    7 

No.    8 

No.    9 

No.  10 

No.  11 

No.  12 

No.  13 

No.  14 

No.  15 

No.  16 .•. 

No.  17 

No.  18 

No.  19 

No.  20 

No.  21 

No.  22 

No.  23 

No.  24 

No.  25 

Tube  No.    1 

No.    2 

No.    3 

No.    4 

No.    5 

No.    6..  

No.    7.     

No.    8 

No.    9.   


216 
219 
22rt 
240 
249 
252 
258 
261 
264 
267 
270 
273 
279 
286 
2^8 
291 
303 
306 
309 
312 
507 
508 
509 
510 
511 
512 
495 
496 
497 
498 
499 
Ml 
502 

eo3 

317 
323 
329 
332 
335 
338 
341 
347 
350 
353 
356 
359 
362 
365 

:)68 

374 

380 

383 

392 

395 

401 

407 

410 

413 

419 

13 

26 

31 

44 

49 

54 

59 

64 

69 
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Qoix  specimens — CoDtinued. 

Tube  No.  10 74 

No.  11 7^ 

No.  12 84 

No.  13 m 

No.  14 99 

No.  15 109 

No.  16 114 

No.  17 1» 

No.  18 1» 

No.  19 13r 

No.  20 142 

No.  21 147 

No.  22 m 

No.2:^ m 

No.  24 167 

No.  25 ItU 

Tabulations : 

Base  Tings ^ S2^ 

Breechblocks 521 

Jackets 516 

Obturator  stems 523 

Sleeves 522 

Trunnion  hoops 519 

Tubes 513 

5-inch  steel  B.L.  rifle  No.  1 525 

Base  ring 549 

Breech  block 547 

Jacket 5*3 

Obturator  stem 553^ 

Sleeve 551 

Trunnion  hoop 543 

Tube 527 

Tabulation 554 

8-inch  steel  B.L. rifle  No.  1 555 

Coupling  pin 597 

Trunnion  hoop 5''7 

Tube 557 

Tube  after  retreatment 575 

Tabulation b^ 

8-inch  steel  B.  L.  rifle.    Experimental  section : 

Hoop  Bx  after  uuhooping * 94Z 

Hoop  Ex 947 

Trunnion  hoop 9GJ 

d-inch  converted  rifles.  1... 601 

Tube  No.    7 603 

No.    8 621 

No.    9 627 

No.  12 628 

No.  13 :. 634 

No.  15.....» 640 

No.  15,  experimental  section,  rejected  tube 937 

No.  16 ©3 

No.  18 667 

No.  19 691 

No.  23 709 

No.  26 i 711 

No.  27 725 

No.  32 741 

No.  35 75« 

No.  36 762 

No.  37 772 

No.  38 7tf4 

No.  39 790 

No.  40 800 

No.  41 806 

No.  42 822 

No.  43 888 

No.  44 834 
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Gan  specimens — CoDtinaed. 

Tube  No.  45 850 

No.  46 856 

No.  47.  .i 871 

No.  48 877 

No.  49 :..  900 

No.  50 910 

Tabulation 929 

10-inch  B.  L.  rifle  No.  1 971 

Hoop  A4 lO'-tfJ 

A. 1025 

Bi 1027 

Bn 1033 

B4 1035 

Bs 1037 

Hi. 1039 

B7 1041 

Ci 1043 

Ca 1047 

C3 1049 

Ci 1051 

C« 1059 

Ct 1065 

Og 1071 

HoopDi 1077 

Jacket 993 

Trunnion  hoop 1015 

Tube,  Whitworth  steel 973 

Tabulation 1078 

10- inch  wire- wound  rifle: 

Hoop  El 1093 

Sleeve 1089 

Tube,  Whitworth  steel 1083 

Bul^ng  teste 10^3 

Tension  tests  of  upset  specimens 10?i:?6 

12-inch  cast-iron  rifle,  hooped  and  tubed  with  steel 1097 

Hoop  All 1009 

Experimental  section 1103 

Cast-iron  body 1105 

Hoop  Ax,  after  unhoopiug 1119 

Hoop  Bx,  after  unhooping 1 11*23 

Tube  after  unhooping 1127 

Tabulation 1138 

12-inch  cast-iron  ri^e,  lined  with  wire- wrapped  steel  tube 1141 

Cast-iron  body,  initial  tension  rings 1143 

12-inch  cast-iron  M.  L.  rifled  mortar 1163 

Hoop  Ax,  after  nnhooping 1165 

Initial  tension  ring,  cast-iron 1*258 

Private  tests 1761 

Riveted  Joints,  single  butt: 

Description 1263 

Details  of  joints,  ^-inch  steel  plate — 

^e-ioch  iron  rivets,  f-inch  drilled  holes — 

If -inch  pitch,  200^  temperature 1269 

If-inch  pitch,  300"  temperature 1273 

2- inch  pitch 1277 

2-inch  pitch,  350^  temperature 1279 

•^-inch  iron  rivets,  f-inch  drilled  holes — 

lf-inchT)itch 12^1 

l|-inch  pitch,  250°  temperature 12S3 

2-incb  pitch 12*3 

2-inch  pitch,  300^  temperature 1287 

2ViDch  pitch 1291 

2|-inch  pitch.  400°  temperature 1289 

2^-inch  pitch I293 

2^inch  pitch,  500^  temperature 1295 

Sf-ineh  pitch 1299 

2|-inch  pitch,  350°  temperature 1297 
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Biveted  Joints,  single  butt — Continned. 

Details  of  joints,  i-inch  steel  plate — Continued, 
-^incn  iron  rivet«,  l>inch  drilled  holea^ 

2-inch  pit<jh # 303- 
2-inch  pitch,  25(F  temperature 1301 

2i-inch  pitch 1305 

2i-inch  pitch,  300°  temperature 13C7 

2i-inch  pitch 1311 

2i-inch  pitch,  200^  temperature LW* 

2|-inch  pitch 1315 

2f-inch  pitch,  strained  hot,  then  ruptured  cold 1313 

24-incb  pitch 1319- 

2i-inch  pitch,  strained  hot,  then  ruptured  cold 131? 

2f-inch  pitch 1381 

2|-inch  pitch,  400^  temperature 13:8 

2f-inch  pitch KttT 

2|-iuch  pitch,  500<^  temperature 13^ 

li^inch  iron  rivets,  l^-inch  drilled  holes — 

2i-inch  pitch 1331 

2i-inch  pitch,  300^  temperature 13» 

2i.inch  pitch 1335 

2|-inch  pitch,  350°  temperature 1333 

2|-inch  pitch 1335^ 

2f-inch  pitch,  about  700^  temperature 1337 

2i-inch  pitch 1341 

2i-inch  pitch,  500o  temperature 1343 

2|-inch  pitch 15C* 

2^inch  pitch 13:.! 

2f-inch  pitch,  600^  temperature .' 1349^ 

2i-inch  pitch 1355 

2|-ineh  pitch,  500^  temperature 1353 

3-inch  pitch 1351^ 

3-inch  pitch,  200  temperature 1357 

3i-inch  pitch 13B1 

Details  of  joints  |-inch  steel  plate : 

f}-inch  iron  rivets,  }-inch  drilled  holes — 

l}-inch  pitch 1365 

2-inch  pitch IdO^ 

2^inch  pitch 4...  V*4o 

2finch  pitch,  300°  temperature 1373 

2^inch  pitch,  400^  temperature 137*^ 

2i-inch  pitch,  COO©  temperature 1379- 

•Jf-inch  iron  rivets,  1-inch  drilled  holes — 

2-inch  pitch 1*81 

2i-inch  pit<5h 1385 

2i-inch  pitch : 13?9 

.2f  inch  pitch im 

2i-inch  pitch 1307 

2f  inch  pitch 1401 

It^inch  iron  rivets,  l^inch  drilled  holes — 

2i-inch  pitch 14(6 

2|-inch  pitch ]m 

2|-inch  pitch 1413 

2i  inch  pitch 1417 

2f-inch  pitch 14:21 

2f-inch  pitch 14^5 

2finch  pitch 14*29 

3-inch  pitch 1433 

3i-lnch  pitch 14:17 

Details  of  joints,  |-inoh  steel  plate : 

^{•inch  iron  rivets,  1-inch  drilled  holes— 

2-inch  pitch 1441 

2i-iuch  pitch 1445 

2i-inch  pitch 144^ 

2j-inch  pitch,  steel  rivets 1451 

2finch  pitch 1455 

2f-inch  pitch,  steel  rivets 1453 
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Page. 
Biyeted  Joints,  single  bntt — Continued. 

Details  of  Joints,  |-inch  steel  plat^ — Continaed. 
li^-inch  iron  rivets,  l^inch  drilled  boles — 

2i-inch  pitch 1457 

2i-inch  pitch 1461 

2J-inoh  pitch 1465 

ai-inchpitnh 1469 

2f-inoh  pitch 1473 

2^inch  pitch 1479 

l^inch  pitch,  steel  rivets 1477 

t^inch  pitch,  steel  idvets 1481 

1  ^-inch  iron  rivets,  l^-inoh  drilled  holes — 

Sfinch  pitch 1485 

a^inch  pitch 1489 

afinch  pitch 1493 

2f-inch  pitch 1497 

ai-inch  pitch 1501 

2J-inch  pitch 1506 

3-inch  pitch 1509 

3i-inch  pitch 1513 

3i-inoh  pitch 1619 

3i-inch  pitch,  eteel  rivets 1517 

3|-inch  pitch,  steel  rivets 1521 

Drawings  showing  location  of  test  strips  and  plates  in  original  sheets  ..  1560 
Tabalations: 

Compression   on   bearing  surface  of  rivets  and  excess  in  tensile 

strength  of  net  section  of  plate 1558 

Differences  between  efficiencies  and  ratios  of  net  to  gross  areas 1556 

Efficiencies  of  Joints 1554 

Excess  in  strength  of  net  section  of  joint  over  test  strip 1557 

General 1526 

Shot  lines 1752 

Steel  boilerplate 1743 

Steel  castings,  mnnersof... 1753 

Temperature  series,  steel  bars 1633 

Compression  tests v.- 1636 

Tension  tests 1644 

Tabulation 1653 

Whitworth  steel  cylinder  after  exposure  to  high  furnace  heat 1192 

Wire : 

SteeL  .15  inch  square,  tinned 1205 

Bioken  while  winding  cylinder 1239 

From  experimental  cast-iron  wire-wound  cylinder  after  soldering 

and  dismantling 1236 

Ingot  No.  1,  lot  No.  3 1207 

Twenty  selected  billets 1211 

Slightly  annealed  after  fifth  draught 1231 

After  treatment  by  heating  and  cooling 1239 

Round  steel,  foreign 1242 

Tabulation 1240 

Wire-wound  cylinder,  cast-iron,  experimental 1244 

Diameters : 

Bore  of  cylinder  at  different  temperatures 1245 

After  winding  and  soldering  and  dismantling 1245 

During  progress  of  winding 1247 

Exterior  diameters 1247 

Surface  diameters 1248 

Length  of  cylinder  before  and  after  winding 1251 

Specimens  from  cylinder  after  dismantling 1252 

Wrouffht-iron  bars,  retests : 

]|^ulnsof  elasticity  after  resting  and  annealing 1654 

H.  Ex.  31 112 
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